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• k ^ l *A 

S’ott*" 1 J.j <o—lo -jj 'XJJ&&S{ji\<£j T : c jIjJ ijp*ap caa 

Ojli OjLfis j_^—C>bl^:> L-j J 4s*3 1 b ^i-a^^,L-C J>*’jjj 

jjfi" d£j j £)b j jIaJ jl jjS" d^J j Ol->^ j>1aiu *Sy 1a.j £.>-1 j • dCw jj 

<^~* J ?■* J-® ^5”(_j1aS^" db J J ? AaJ tS^£> 4>- 0—1 --3 

t£ jlC^o 43 (jlj — A jl <j“-- s ol — * j ^ 0—1 04^ cl)U» Ojl—ai 1 45" ^*A 3 l y>- 
jr^-~ 5 • A—j^o.3 ^b.3 4i ^yilado (A.US"""^.* ^U51 d^ijl^Jj —£j-j>- 

Aj1o_»^" ojl—1 OlAi dS ~^1 0^1^_J jf* 1 b \i-^w8 1 aT 

. A— b 4^—31 

J . 4^0—1 J_^b> *-Sl_» JJ SO) I J3 (J^UtfWkiA 

db ( jy*»5 j A J* i j**f*£> OjAS ^>AC < A-J-lj jLi 4$ \jC~y jl 1 <£]£ 

^5 41^^.013jVjl43 ^ jJl^jjl 0 1 jUul 4S"o— l^y j!oL»,^^ 0 ) l>- 

. 0—1 4l—slj 



J’ljj 




. 4>=5 L*» ^ c^-1 <y ^ 0>>- p^-** : '^’^ji 

<j:-Jj\ <s . o«l ..plj J5*» ^_l . 4J ejl : c-i Iji a 

. JJjIj ^3 Oo A.»J Ijco j\J-.& iSzjl 

*?>a*i 5\5"j ajjJUj» ti$o jl 1 j \ • u Lfc sjJ 

c-jlo }fcU ^sly^ jL~> tij' icShJ (vie u«-d*£* 

. C—1^3 \ jl 

$ O^l i4l$ ^J; J .J l • 

il?'* <^.? { a.>cJ L_» 1^ (j^ $ t$ j ^ • l,m ^ >t/ ji 

. 0***l j\ (^jL-o-j <ilj 45”^I*J ^^3 
j* Kr^ 1 y> l>- j li a.i ^5*1 pic fjo^tuk+A 

C*^-j £>jl 4.» l l ^ji _) OiA*^lJpLsI>*“l 1J Jji_i 

• o-«l 0 ^ *•» cS^Iil 1 a53j 

\S liXc- A.) y*as> ei 1 ^-J Lsj- ^S'jJ^ £*»_j 4.3 Oil—O 4.1 l 

. Sj\* 

<£ j Lo^.j< iii uX> li j*i (_).**< ^ j\ i£ jLa.<*.i l J tO lo l {j**^ • j* 

Ju Ui-CiljUj, iA3 La ^a ^ li l>- j$ £) ^4.1 (^^lol l^J j <uX.£»li^j| 

. v4^»li 0~> J} (S 

? 4.5 |^>- plC < jO*A&£A 

. 0*1^_5 Jjj 4.3 iAi lj ^a 0 Luk«Li 4A-.*«_5 4.> l ji_j » dCijJ 

jr ^j»j\ J>$ i c—1 C—ji S C^fji {v^ ^jZtAP&A 

1^3 l jl ^^T^laAi Jai3 <a.3 j\j$ J.**» 

<4j (iii _J < ^—^> C3^-—l ^ 0,Ac 



N° CJ\jj 

iS c— <sj ■> j 1_j' a * w***l ^ jl Ij j l> - C"*^> ' 

•<=->ri* (£^L~.i ctL 4.1 <£}U> I (^1 il>-d*x*«l ^ (^"J^ b”®^ 0 I 

l>_ ^^<y» £j; l 4.1 J-y* U l_i_ 1 s is* *2? ub* J* : 

? ^jlw ijf U <3 j !•*•* 

wjii jxS 4>-b l-*^ ^^-•’ I 4j ^^b i ^i_l SCJ (V^ <j««A5*£c 

_5 ^-A*j j! ob^-1 c?\ j> <_£_>!‘4*^*1 U 45”c~A ^_l ^ • '■b*^ 

* ^<X—>j ^Up_j1 4i ^|jutx*xl jb i ^Jr\<Ji A t -* , b *■! 

. j>j)li c5 Ci~> U 

J <+£ 4> Cxxil^ t£b.?^bl 45" c—l j_f L«l 

. j,i;r jJ y JOily^ &b <s^rr' ^ ^j>' 

•Cx—I c-^jo • c<J f jJ> (*Ac fja*Asz*A 

4$Col Ob ^J.? I {j, A ^5?T5 J A ^ ^ 

obb f~*<£jp m j)3^0* ^b’cr° bbl ^bbbr' 

? C**! 01^5" pis'll ^lo^l (A-^ C 4) jJ..*i^C< b1^-a 
<d_Jbl_p- ( _ 5 -'® b^ <Aj jS^-a _jl_Tjl Ob J* A ^'®““' 0>fif 

? djU. b 01 

^b3 b 01 dl<d*> 3 ^ ^>^ 1 *-* 45’^iai ^l>^ c<r * Cx^?- j^lji s jjiitr 

. 4i 11 ^.5" 

<!: ia - .>;^ ^il^i ^ Col ^oJ id.5 4b_*j» l^> 0 yS"! i CJ fjA&X+A 

J 1 j 3 j* c?bj b-^" ^.1 • b ^iS J5ji ^jbi^ b 

O^b i^b;^ Jt 5 b ^ ojb c^l ^;Ia> 1-^ Cilil 

. (S^Xaj^J J jbUlc. <S jlCli_ll>- 4S^ C P^ jLa . i - >b t5 ^b*' 6 





\\ 

s <ju***^ {£ ^ ' * 0j*® f ijpJ 1 *5 

aS'(^\& j>e.Jlj ^ j o 'X*.t‘>\}>■ A*J lk^> \ J*ju \ j ^j> I !Cjf j3 

j) |^}1 j\$C.Z)_[l>-J C^Ll^-jll JIJ2 '■* ^1> A>* ‘■H^O ' j' 

jl ^£1: o<A:J C>\}j.^’jA (( h*.>z*' s> _j ^*1 A*J Ika . O-M.5 

. C^l £**\jj ^l~**** (^’•L-a 

A> 1 j U £ y*)$ A*! Ika aTcm- 1 ci'ijok* ot' .? • ^3* f ijZjIj 

• tw Aw S*"O LfcA 

.C-****' }kol^ tC^fj-^ 

j I k„i , ^^ka iAj La.:" ^a ajUUsO aS’J 1ju L aS^J.^IZo : jjjUS" 
fk • <Aj. '^a J3 A J^ (j-“ -k> ^ AS'ju-lS'^ «JU*3>e^ O'* 1 ? 

U1 . fjj \ J}*eu A: i_p- CoM^ j} U^IlU^! }\ y^-oi J^L$ iSjt 1 ? 

. a-^U c?Jr^ *>- 

. c~*l oj 0 ' • \j 0 ' j* • jy>i 
y>" 0 '_)\a>L iO-lia <^loiA—L-i> *>LS 1 ! l/t>! jjjL&f* 

S O—Oj aS'iXj ^ja A> 1^.0 uT . ^wkw^aj (jz aJ5* 

Aj ^Lj^a 1 ^ 0 ' A5^X_>- l^^aJ a5^Ju«IJ* |^JlC ^jOmAPCaA 

^“3 ^^C5^^r“! 3 *■> ^ U^> 

(^^*<3”° ^ (_5^^ < lUI^AaHLa lj) (J \ (_jll5"^\ 

< Aik: (_^l|j.J^^j^o 1^5 j aS"C‘**>I^:1 

^ O' }>z+*“\ Al>-U (Al: La iA^» J ^9 Oj^**^ 

^o.^ala AS"i^^jU.l j' iS^7 £ J^TX. ‘^J-o.S^a JJ j £»J ^:Lo C—»ljia 


Gene _\ 



OjS" A>- J | Oi I^lc< 


\ V 

. A; A— j (£ 1 j _^Oo 

Sol^za Ai l^l^jJl <^_1 5 ^~°Z ^ : 

<o>^ 3 . <Sj \ •£*$ Oi <j«-tfu»cio 

*? o—*51^1*.*) 1 jj *.**^ 0^1^ ^lawl^ i a £ *I Tj j oC —jj 

ol» 1 0^1^ f L=«l_jj-*j uLiSj^L.* ; ci I jJ |V^ {ja*A9sio 

J^->- A^lo 1 . jjL— J^IAj 4.S" 0—1 <S Ol—®*^ 5 ^J^l— oASj 

ijl—c?O aA$j oU o J^®- 3 tJ-o.C (J^1 Aj_ 5 AlS"~^y> I, A— i S ^*1 ^—^G^iL— 

A-^^^l *0>—1 OG»* ^1 j_j_i^l^£^~» ( '“''^ 1 {S'*** •) C?l^l^ *S 

oWrj-1 Oil j_j ^y L>- ^yx-O j^IaOJL <^1^0—^5G 

j+j <Ji.£S . A5 1aIsI_J 0 1 (J.:>A> J (0—1 A.*) LJa* 5JJ-* 

t^l-^oAs oly^y* Ij £)}j* ^LcwO ^L ^S~ l_j ^ L^UjJI^^I—:> 

1^-5 j Sjbj,} J^-> i c£_^—jl • 0—1 «A— Al—lialjjyl^.5 aS’o^IJai (^IaJjI 

C?lfO^ 3j^ ’ (j&T? c£^J~>" oli^>-_^» A— J (_£Ax> Jj*-1^ 

• AOS^ jL>i A>J cl' 5 ’”^^r® 1* ‘AjlA**jl^? 1^ _^0 4 A.I 3 * U ^y jl 

}jy > 3-*&£^y i ^ l^oULS^^l^Cjj a> Jp_jj ^y ^1 1 jj> 

*y. ^ \jj ^ic ^1 1a-J Olii>.i ^jlj^*a>t>a . Ajloli ^1 ji 

^jsyus.^A ^^ 0—1 ^*—> Oj lj_5 ^lc ^ytJauA U ol^^>-^ ji a5* 

■ 0—1 Os 1 jj) _^1 

l^cj 1 j— ao 5 J Li ^ £) L_—3>c^fr 1 \ o la-JL>s} 1 ^1 oUf^ : £&»)) 

. Al— J'J* oL> _;J5 J ^1^0/ oly Iaj 
Embryological Genetics Physiological Genetics .0 



05 dJ \ it\i j y^ y* j+$ (_£ 

o^jS' Ia.* $*J> C-*l J} IL-*j^1sl1aAi A$^)1 

. o**! (_VxaL?- jp 

?AliL».fc l^j ^l5""b ^.i^5 C*-^^C^oAS j <3>lj S jjjl^T' 

^s Lxj L^.SCflS*A^-l> l^) ^S" Ij iaA9 S C^ f ^j rt » <3 g6* A 

j\ jZ $1 0 ^“ oAij £)\$y>-yA A.}^*^J_! . All*.* JJ l^Sd<i.?-J,\ J 

^Laa *)li^ . as jSj\ j* yL>- c£^^ 0^ j\a>1>* 
dU5* 3 ^ ^IsolJ.; a$Cj \ Jl_>-j ijL-j a5^>^$~1a*j <ii.iS"jl e£.yj.3 

4--.J lajo A^wc^Ii . Ali Ui (3 0^^’ a£U (JlAcAj 

0a^ C.9~ \*m ^UaM^s S^Ij ^ ^jJ ^L^-i _;^_« jL« 

*S o^1a3 1 j} . ^ ^A> jO ^^oLo _» (J ^ 

jLs~^^ \\jj jC^a cJ\j)qk c~*\ •jto-i ^ cJ\j3^\c-j\ 

• C^*>l O^yJ Sy ** 1 

^a ^1 yS-~> y J\-*.a £j\$y>-yA j$ C*$\jy A.*H_ia,* J^> ♦ 

i^^» \ AS 1 i-ills*.* 1 ^iIJo ji\) A> la 4JL-^s..fc ( ^^ii)4.3 \j)Ji 

. J3^ (J- 1 ^ y _ ( ^ c ' \f 3 

/ -.>0 >■ . : cJM JJ (jiWMieio 

• *s£'r~f-J 

jo a 5”^A— Ll«a . ^Is^sl c\y\ ^ )$ A ft : 

JlMflpj _>\ j\ a. 5"l>e3 \ lr ^5^ ‘^*j>^ oUy^l y,A31?- ^i_\ </ a; 3 SjL 


Microbial Genetics _\ 


Biochemical Genetics _N 



\ ^ 4>- j! Co'I JJ ^ 

. A-jy l^i jS~ Ij ^l> 4 .J 

£ yd l>_ I^.Ij45 A-AIa* Ji\ $ j? ^fi\ y>- o->tw : cJ\j3 ^Ac (ja^uk^A 

•c-*~3c£.>b b» ^ 4~o >$ oj jl 0 li^ A-Jy b 3 c£jb-“-? a 5CL <<yL 

^^zjti . A51 ©A-li»jLlS” 1 !^> j <A> AS I j.»c; Jo $y y>*. -15 li ^ b} b —3 lU-n^al 

• A5^b (J-fcja aJ y j *.3 ^y _j A-J Ia» 4.5”"”A-l A^ljj,?- yjJLjui J bA 

As- (O^L?'" 0^5* <J* biJ ‘fbxl Jy^J Xi . : t ^* i 3i 

. AliU^-i j 0\\lAS L^- (3}L_a Ja*-,|« 

b <-£ ^—l \ *3j-Cl 

? ^jlj- YU- 

. 4JlJ l : c,)ljJ (*Jic ija^iaAt, 

Aft;>.y> J litlS 1 \ }$y>- Olc}U»! J^L-4.5”" Ij yk L*. i: 3^cT^3lo 

? C-->- ^jji j\j 'J-s . £~*\ df j 3 j j\ j *} }\ <_jC 

^3 ‘Ojj* 4S'c**»\y\J^-*^ ti^^3j 3b • ^bi ($Ac ^ja^pclo 

J>b« S A»3^-° 1^*0 A 03 •>3^* i_p_p- 

l_j jIa>1>- ^Aj kjo.fi> ^S^y^y jjj^l (£j\*» (jdjt>.\ 1 Aj»^.l5 . 

4.5"C-o* 1 ^jd) . <d9 jS\ y>- y aJIj y a^j>‘ tS' A-l y l^-s J i_*s»-L«s 

dy 1^ L^s \ j ^jb jy j} b 3 3 0 \ 

4»»b! <S$3 A>t^l_J (£ J 3)ob*t j\> 1 _® 3 1 Ars 3-^ 3<3kJ 

^IaI-oJI. 3I_>3^ c^jbw.1 . $ ^1. ^L.**jjji j33 c^-^L*4.i o {*;>• iiS*^j.» jb 3’^ • ajIj^a 

J^ 5 " J* V’b^3t® <y^ -5 ^ ^t^Uie j\ 

^e>jl e^U j j—i ifc— 1 Jt- aJy _ Sexual Reproduction _\ 

[f) . I C? 0c> Jl>* j I Jli L> < J>-0 I ^ 1-^eJ I J \ } U-wl> 5 $ A t£;UU 

Nature of the gene _T 



. juJ 1 

dii f jAj 1 a&f) jl^liA-j 0^ J b w_5 j~* j} $ O^T Aj\jL*ll.» 

_2 • f3^ ji(j* °^‘ 3wj ^ j\ jX<>5"^L-^jb 1 a,5"~ ^3c j.^o 

• C*“*3 O^5" Iflo 1 A^aaws ^1 U jj> £*a I j_j ^1g a 5”C-**"l ^Lsi \ 

j\ J^>- a5"" o}^ ll» ^a l_O.A> \j) ^_p“ 0 U^j c $jyS 

3 5 O^J ^-J>aA ^_J.*3 ^C^IM £a 3 \ ol— aJ^AA 

j*^.lL>}jy* ji <_W^>01 AiCj \ jl fj, 6 -** 3 3?i&5 

^O ^sL>C^A (^ll>- <£J5 a '* (£cLo(j\^5»eI*«l J&A.3 (JkA^J 

iaj^i» 1 j ajl£>ia5* oL*$I_ja.i ^ ^ jCsM~j ajl>>L« \ c***ojl <<a!T~ 

jA}\ 

0 ^ jL_ip 1 ^Jj&^aA.) l^j l—.» <^>:3 (^)ls.li‘£ $**5* ^>1j-a» * ££* jl 

i ajiscjljj <Jj tte>~ A$^ AJ^-U« < y^ Jj Aj^j^i U^l» A.S^ ^i Jo li ^S' ,\.MO a 

a. 5CL iV^U> >• l J ^‘b 

• -j*-}^ ij < o \ <j-*^ ^ Joj j\ < ob^ 5 W" o^^f - A-*.ib 

A^3 ; j\j^$±> <sji ,o ^ c-?!^ ^ 


C^“ ^ 3 ^ A.*a>" (jl^ACA) • 3jiUr 

^ ' C5^ A ’3 0^ Ji J>^ r ^ ^3^ crt’ ^£a 5^T^ AiUl 

^-.»j3_j <^33^ U-**^ OjLgaj . ^a.j 

j>^ CsjfjL^ a* L ^_j^l3_li>- ^1^3 ^ a5 ^ 3' 

. I Z+f»\ (_^3 U J^3i J ^ _J 


Darwin ^ 


Evolution- \ 



ojS'^ j&jS* 4>- j! Col jj pk 


r ^ 

4^4.j I ^U-i« C>tJ <*S ^){s^y>- jL~> 5 CO IjJ fj^A9 tie 

°5y ^sUol j y&4> 1^5 I o^.L La c*as>c-o> .C^l 4 !>>Lm .If I (£\j>4m2* 

Col jj ^ic- v-Aiis>t»o c>-Lo aS J> J *i !j ri*y ( ^. J sa J 

. $y lAjbl da^**> li 4o C>w Jj U^X,o ! 

l_J I <c**A ^y^jL^ 4S ^> ^.i du Lj i jyn] { jj!j\<} 

. ^*l> (J.aISo _j 

ji—c -1 Jd<* t yJ\ji ^5j U o>l5 . y>- jL~*o • cofj^ (jfr<iA9*ii& 

Oj*> ( ijS"^!>>• jU'o J~» ^ 3 ^ ^ UO <yj _? {z^<s* 

l_^5j ^jlvAo *S“ ^sfcTj^.9 . iA.iL> (^)j C-^b ^Z>-LLi4.i (£j[*j 4.^3 I 

4.3 C>5^ jl ^Cscj j} . <aJJL»^^>^I CiLo_j«s?-jliu> 1 

3 I ^>- cJljj ^lc ^Ia.c. olAi*«! S^L* j} 4.5" c—1 • ca>U ji 

0^~* Jsl.J^1 jl ^j***"' • C-i^lia>a £j 1 ^Aj^o 4^Uf- jl 4.>-j C-^* 4^1>- 

b J^ljjl ^1 . Ojij ^-*1 >>- ^*- *» 3 ^\ 5 * y^'t 5 ^ ^5 ^0 
AJ>» Ji !j Js^t* ^*1 IaIjI . ACl» <JAj.> ^ 4.5^C5"^ja 

o*X» I (_3*X4.J <£jj *5 <j? LiLAst! 4.5 C^bcAj I J$ . j\ J> C^A 

5-A^r .>Jk^j j$ \j (jj jJ\ —r ( j^ : ^ . $J5<s£>\$>- U> \ ^4># yiflj c*«' 

J ^ CS-^ wT’W f-3^ <yj ^ 

3' ^ 4 -V®3 o*J <ji 

4 S ^ 1>-4.j fbejl j~> . iAl5"dl^5" ^y^y* 0 ^^ ^ y*}) 4o ll 1 

^l>Lw j$ l^ij 3 -° ^ j-»3 4A-.**va ^ 1 j C"! 4l^LLil>(^) 1 ^Jacl C" 3 ** 

jj li»Co4.j . C**“l ^-^0^1^40 \jyM*j t jiAIo I 4_Lw» _j iy>- t£^3 

3 I <^-^ 3 ! . oUl *1 Oj^ a-jLu jl J?l—« ^»J (^-U 





^ A j <jr^ jo ^ J? UJb*? j\ * o*l jj ^ j\ LX~* ctU^-i 

jl (Sj5*-* 3aii l^jj \ 4*.£> .0^1 ©'AvO 1 0 b*C4.» 0*1 Jj 

^ ^ J (_^jl—^*«j jl—«.****! $j\yA j^y\~*A i _,«j 1 jj A^llj ( t\>^liAS 

<^>-^A A.S (_fj 4*1 IL.O l, ^ yA^A^li JA J cfl^^lj-j <X.) _^> lO>U 

o^4; 1^5- c£^ ^ </^*J o^Lwj . 0*»1 5jS ^3s 40jlc 

• ijl^ J Lm**i O ^»1 ^«a£ JO ©iXo 1 



Poliomyelitis _f 


Penicillium _ \ 




f J* J>» 

jJP jf 


lA ^(_r i ^ A -| NAlA^\AOi 0^*t£ 

JaI^ o^(\^^ 0 J^cJjf Jf JL+lS y\ f[’> oU^ qP} ^ J J } . 

O<U£J<_£^1 1 J-O oL5_3^o 

J aIjb <\5” ij^wi oj^y* iJU--“i(^lA3 4*J Ua^j^iaI.^A.»45lL 

e jls 0^*3 0 ^ ^ \ ^-^Clj O (j;-* ^ tla-o \!2>j^ji aS (£tAU.~j !.> 

^1 A*i**>l_«i aA $yo* ^ J 4 ^® y cAc . $y «^j^Ljjli4,. , ( > ^l<\,>e-*.i’ $y a^31L^ 
^^-y «o^ v o y ^ yoy l j ^ic oix) ik>a (_£^i ^ jV 

<JtJ*t !‘-^ LmS ^ <«A5.>^.; ( ylS'^-»Ie oUUk^. ^1 :>>>• t£:>y-4.i 

jajja. AijU^ yyy ®^jy y^ c A j .. jj \ o^a;a.i y y^-® 


Ij^joi; t5j . <Juj_jf '-> ( Saint Augustine ) ^i^fl c-i- 0l^> _ Augusitine _A 

(r). u>.JJ}* '-> 

.c—l (}->}» «Brnoi J>^> i> <sj^j*\ if _ Brunn _\ 

Gregor Mendel _r 






_J C^-lilg> 1 4.jJ lia*^ ^ jL-“ 4.$C* 1 

Ij UsL,LI*«I 4>t*."3 j iXjljiA^ ^a> j\ C-$.> ^3 I; jl 4 j^s \ ♦ / ♦ ♦ ♦ jl 
JiA^e Olis>L-LI*«i , iAJ L~^ <_;1>-4»s ^j-o-^3 1 J C 5 ^“- 

4.1^-l.LiQ 1 C^-o -^1 4j> jS (_jI>- 4.3 \ A*\© jl* - ^ 

• iJ A (_->L~S»-<U kAj<A^- J3 ^ J3J \jJ3J i?} 

aL^kdij^l < Jio^3 A^>-li^iC^3 \j$ 4.*J Uaja4.j Jju.^1 ^ji-3 a5"^>L«S^ 

a 5"(_^l^>:^i5 _j ojUr c.^>-iAi>-jl a.S”jj,> ^ y ^*U 1 j 

^-U yisL < 5 ! j> *S lxjlj jj! ^.Jj>- J <■*-*-• . ji^3 y a-ij 4^y ^ <a* ^ ^ 

^jj 1^» Uj . _3 ^ ^} a ‘ A 0^U jL.—3 <Ji 4j Ij 4.1 .<wb £) 1 Jkj t> 4.1^»~o kiL 

C* 4 >- ^3_j! JaA 9 ^)li3_jlij 4 T \j5f>S.l jl ^^Lil <^1 ^3 

<JU*04j (^Uclsl ^j) Ijl 4.5(_£l4^»t*Ij . i^3 J L Ail^Ji^i ^iloKj^jLokiiy lj 

C-*J>'L<-« QtfeL^Q ^ *—<■-*5^"y^lp" iV_jl (_fi-X.-*.34»*'i4s IjJkXLa l«*J4j tX^> 1 

<^ 5 > Loljil ^IlXju” cwly ^jCij 

kf 

* oi^*u* uSjyJ J.? °>? 15*** yy^ ltjj cx ~* 

j&mj ^1 j\j? *£if}jC)\-»**‘>£**»}$ <>y»j ^oy^-** 

• >y. oyk-^y*-^ 

. ^y!f^ ^3_l^_Uj Ijl^C ^y> l» 

c_^5” j li c^lj) osjj *’ q^z 1^ iSj ^ _j «-9Us> i4jU ^ ^ j 

J Uili 1 4.3 _J $ ol*S”«i ^3 \j ^SC3 <J^ _5 > 

J* fr Oi.^ l?* v*yy ojjli o_jU> (»s>l3 ^.rl^s-jl *r IjoLT^^; kiL jl ^r^ij _\ 

Quantitative _T (^) . ol 1 /' (J .* (Hybridization) ^i^-L 4f 

Lysenko —f 




X © JoIaj J 

*S) <x5 ju)^r ajI.j^^L^S'aXj 4>li aJjj 

ou* 4> C*~-ji < J! (c*<~fi>J.f° o^4iliji 45") t £j\Jji~ UuX*_l» («!—* 

4> b . :ojT<-^5" S* <£.5 JA* ^ c?\oU J>A— olj^ <»5 (jr_jj 

<J.*j 4S*jji c*—l «»-<-5"^jjl 4.S"^^1>4.;.c**-l oL5,iVjl 

Ia****i| t^jAi ^l*J O* t ~^*° t£l*4>li ‘U* . A-o 1 ol—^-4i «l-5ji 0 \j_jl 

(J* zk* 5 Oj_J> jl O ^C? 1*4.5\i ol^3- ( A.Jiji lJUp i^5 

1*45jji j} C5^"l OjUl* C*4«*_JA jl < 4> li o^* 

cV***0^ 4»5Ci> < 4l5 j> (^L^ijl Oui ^.--*1j5>- aXIj lJLs>- i 1*1 fC**“l *Aj5^A>lL> 

^*li» J.?l t5“** (jjl*45"'jjiji 4_5 lj ( _5^ s J 4 -^.® . C-*"l 4li5 ^*11? f_?A 

^jJ 1^> Lo . <X>~aI» 4Z&J £*M i jj4lS j (^jL^ajl ll£ j.*45"1 j J u*J lc '£ •&>& 

-C^-l 4*9 j ,_jA *«o >)4 ^-‘ P _? k^J U (( k5l^ j*i 

4> j.ro^^ jii? ji^j 1 j i jf jLi>i ^ ns i^io i^5>_p*> 

0l*l-5c£l*®j.> £_Sljji Jta 1 0l*l-5(_£^y» ^jjjjl 45 ""^j 1.&45 li . A-L5 aJj.> 

l*»4>li JaI* . 'XLab^yi ^_ji 0 l—? < _£l*45"jji^ Ij 1*43 li fr\ . Aiiji 4j jl 

0tvt 4iU vrxt jl 45VJ 4s>e.Jo ^1 4.i j (_f^.i> 4JL^i ! j 1_^5 1 j \j 

4> j$jSj* J-—■> « r *J^ ^»Ij ji . \A0* j kJU> ij5* 

— C?l*4i jjL—i^l^i jr^l>4.i|i j <£wili 4>li 

^•1 li Jui kjLp i(^UojskS J a.AS l^Ujl Ji JoA* 45 < iji oij_p- 

iA^ 4 ^>-y-» C^5 1> jj&iSjjb JOu^ ^)j-J>- . A^L5 _Jj4. s oj ^Sa.11^^C- 

C^A>-C^l^ ji 45 4^j.J 4A^A5^jj l jl • C' 1 *"! l*s \ A © ♦ 4^ 

Dominant Trait _i Spermatozoon _r Ovum _Y Ovule _\ 
oTJl^-U 4i U4ili *f , \j 5 j=y ji S ir « _~ Recessive Trait _o 

(f) • (P°d) <*4 ; ^5 Ua^—>■ 



Jji \ J ' 





< g5g5£^ X <^3^3s*> <$3 


|*J-> J— , c^U>/s^jjlU 


JoL« UJI jl ^jSC^ : N <J£- 





\Y J 

^sjAs • 0—1 (jl—G aj 4jxO' 2J.) j l^j.* ^ 

C^AmsaSC.} 1 JU- j J_jlJ.—s ^[^aUTj*$j} » O—I Jlc jl ( _ ? G 

J—sj^ < i_j Ifr Oa*s? ^Ijl,} < ~^ ,J C*y*> 4s 0>—1 4*3 J 45”" s 

■ ^ r*> 

<£jj~*j i ^ ^c£l,j? c5i^>- 3 " V^l^J 1 jG <J"^"1 j! 

<o~*a:>Llj jaL^*^ 1$31 jl^G aiJui—* ^Igulc o'I jj <^iU csL^* 

A . $ (( <^'s->- y) l$S 1 il<A*s ( ^»es J^jCiJj JjL« ^ ^> \ £-U) ,ol^-L»_3 
^>*jl jGojls Oi:> < Ajjjl^,n 4.j e^l-a Is y Jjl— Asu J—s ^1^$1 

4—>■ L<.— ^-Ia 5 41*—** j ^1 jl** jj L* 4^1s 1 jl { m X^ > (£J ^js 1 * l *^ 1 a>" 

4>-J^jl 0*1 JJ ^.Ic. yS (j)l Al-*JL ; !.> 4^A* 1 JZ (_S 1 jl J^o$iJ 4l$.oi £>!*>■ l -^--' 

0^ l* a,} l— olAj&l—.a 4 I—1** tils jl ,3j> 4.1—>1 y 4-G^j J 1 jl jJaIjo ^AJL-a.— 

aAs $ 1 ■ i-b -A>J OaX-*'^,} A-oS^jAs 4.^J>-L«.^r Is (jl.^.^ ^ftlaX'lA.s ^*-.aJj>l$ 

«—(_^L>- 0—1 4.1$ J j*o\.*a{J)\*>J*mJL slj* 4>-js SJJ* l—1—1 JaJLo <Jil£ 

jyt£ 4 J^- 0 ^/“ jl o~i Vo J<*i \\* ♦ Jl*- . o*-*3 

<Jo^^s^j*A>sJ J jA— #J^-i aG jl JJil —a 4S* { (JO lO a 4*u oLKia.* ^li^j'. 

^^5* CU5^.—-i (^14^^041 ^Li Jjl*- ^1^ 45” .jjj Q 1 jl^.s. iA^j ^1» 

l^cJJ^e^jrls^*^ J^l-C^l J : ^l(j , .^^^ a 1; 1 jjobl^ 4lfi»l y «aUoJ ly 4$~ 

al j jloi Ij JoV.1a (jl^>-_;J> ol»-lm*-l 4,G 1 <_£l>* 4s (_jlli j.s 1 • <4l>l-j 

Oo-l^^^jj- 0 j^S"jli$j ©ux^lo^jl (_^j Oil jj jjj 1 js iaLii*oljl ojLc 4 G1 

• crte>° 


Cytology _T 


Factors _\ 





^ ocXJ j Cj\$J>-JA 4»o> (Jjo 

C>^\y>-^ aSC.) \ jU*-^ ^xLS~ jA J_jXw <il> jl i aJis <ol"» J>L*a £)\sj>’y> 

SjJA >A^>- (^U^I**«|a.} . 4.I>-U*» (_^il> _)il Juo3^ It ©c\ij 

\® ^lo-£> X^i__j.*aj) . l\.J otX>_i ^ tfS-jji j 

^l>4j ©iA» j vj^^" (• jja j\uXms _^ <b " 

* 5 ^ ^ AioJ 6 4_f (_£ J ^S I J*A ^.«*.>' 

j c <A$Lo.j©Jk>j ^>iA>o *A> I y ^a J^A-uu ^ AjLtJ&ctli ^ ^Ju*>^* 

^yosnA ^J> j ^\^a [a dS M~.fi> • ***(£* £«*3 j\ \J O 

tji')J5 0>» <A *>“'<y* Ci^Sj 

oJ ^ °^-i o^ 4 ^* c£^ ft-* ; 

. alj 1 ©ls_j5^ (_£l>4_L^> CJjjm? A.1 f \ jIa C*) l>* 5 * 

©Jji Cj 1-j> L,) js (l^Jj 4iCi \ £)y^> j iS^A^’jyA^J^ 



y Jcj A^J I . J.3t JuJb i y>- a Jo j ^L>cm? \j ' X +*£ \j 3 ‘^^<J* 

,jJjS~ 4.5 1*A> UtA-iovAi l_^>-^l> 

0*}j* (• ( -^:> < y0^ 3 \j }lil \^y>}\J jl~Sa£«iCi j <S^t M 3j3*3jfi' 

ol>Vjy ‘ ^ 3^ \X ^51j Jy 4 j J*'■ O^yy* yy^ 6 ^. 

3 (_f I .cXo ^ 1^5 \ 4.<>-j^ySC^Cjj LaJ 4.>- 

. <X2i tA.*l ol,5 ( ja+.s*.£*> \X ly ^ <A3 jJj* ji J? 4*] Ua^> 

j5-U*>> M« •£<+«*{jj3*3j* Sisyte 

y.3**) fijy'sji'jy*syr* 

< J^j^ e>A - > . ♦ Ov X yy**) {3jy*5j5i'\ <yo 'JAv^ j (t x 

. C“>-1 Ot** cfjl^ 3 ^?' £_y ^4*333*3 ^'<_|^-“' i _? il<A*j 

j5""<—j|iAjli>- dij A.o_S> AJ j^.>" iS~Joj> Jo_[) jt> 

\ ^yJsiS'<£ 1$) ^i*«^*.Ajjl y Ia.^ 

<^k sy'ij* <y~^ J 3 ^ ^ *yr) 4 : 

^ tf,* 3 ^3J3*3^ 3 $333*3 J^-*33 ' ^ *yr& b 3}>j^ $333*3J 

J^L- &\y^3> J _J < J> jA-Ji f* iSj^ij^ \ _^J> ( O Jw^ 0 l/O l»- 1 jl 

y ol^5sA.j <*S(£^ 3 ^^ <y jy ^ o ^ 

i 4 * 333 * 3 ^ c*J>y ysyjU . 

li jyy* ^^ ^ ^ ^ jl . J>y?c 1 j y •! 

(Asly^yO aJu.}|^?“ . 0 ^ 3^ L»=^_l J J^ 3 (^lA-kil J J)Jl* 

^1 jj A.S^Aj>c) I 13> CwiJ iSU^.J3> \j ‘33*?* Okv/^ 

Vicia Faba _\ = Soma <iC j = Chromas _\ 

Mitosis _1 Drosophila Melanogaster _r 





(*3 J 3 A 3j^ Ali A.ss^.Ijj', 4.S"c***> 1 ^1 ^ist:>4.i ajl j^feAi li o^l> 

^j } _\ . Ali lo.£* jIa; l>- cii> G ^- 3 J 3 a 3 ^ ( J 3 '^- a 

4.J (_) 1 ( ^*^.J 4 |,> l» 2 ^ 1 _0 \ £"^«“’ ^ ^£ ”1* J& sAtU 

‘Sji ^^33 

. ^ £s *»5 4.1 C**0 

*5 \j ^l^J^L* S ' • \ t s\jt 

—)\J* £**■> >J3 A (t« <^^ 3 ) 33 $ 3 X«^^>) C«~»\ < S'0^.^333^3^ 
3 J 3 J*J> ^'® • C-—^ (j, A 3 j 3 A 3 j ^' i £_>’^jl 45"Ao <^*j> 

$333 A 3j> ^>.3 jb* f3J3 A 3j ^ k: T3S ‘ 3^ ^~ ; ^3j3 A 3j^ 

./>' A*? 4.5^1 Lp Ao La 4JaJii til>- ^5" j l.^wi 

j J-4-T 5^-° ■ O J 3 *° £ 3 "* 3 A *l C-&>~ S^f* 3 j }* 3 fj*^"** C~*\ 

J}f \>yf(S\^SU(J 3 j}\ ^jJj^L fJ )}3 a 3j^ l r 2, 

A) 10.5 i 2 *A>- ^£>li 0 l£li_j ^l«.i\ t_^^*.5» ji \j [^.Aajjji3 J ^"3 A>!cAj^»i _9 4.1^1^^} 4.5" 

(^’U I 4 .} 0^43-oj $ 3 ^ 3 * 3 ^ <s\° 4.^-jS*i . A—Sloj ^"”j V ojIxk^ j5-~' 
(^^IajU- y> ^/*ASj b l$\$» 333 a 3 j* 

4.5 O— £> !4..\.5»^ Ai li C £«A> wU) _£> ( jr’^j4.i a5" 

•c3 ji A; oLL*i»\U^.j f^o ^(j^ c*'^ 

c5.C_j jyj* y-^3>\> O 3 *^\ • C**“l . All ^ 4.1s-J^i 1 

• f , -3^^^- ,a 0 ^ 0-H3^ 

JJ5 45”c*^1 ^ \y.A^l yk*» AS_J^jl OjL-C 3>t'“ 

^ li j>- 05 L «j L ^v i jjj&Ai ^,35llw . a*.i 1 ^.ja 23^3 4-i li 


Gametes _X 


Meiose _\ 






r \ 

jft *JajisJiCLi 3 ^ I JZ 3>^ $5J5*3.1^ t -'^.^J 3_?f“ 

3^® oLjj^- ^^ .a.jlc**-®.^! <a:>3 ^ Jju^ J 1 y ^?c?l a 5"~ajUuX,io l o 0^’ 
f* 4 -? c<&>-jZ> $$ j ^- 8 jlfr ^ .p • C~~*> ^U.^- £—*.3 <_<>■" jo 

<>J A X^i^O -^^(jr 0 4 i 35^JjJ* *» ^ ^o y> 

VJj*^£* s r fjjyjjP N^-p 

<j?5jy*5^£ c£3 y-* ^t“* r Ot*^ 2 * 15 ' °i^e5 A •‘*o 3^ 

y & a.> p*^-> 

‘-k.dy^As* a * J ^3t 5 k'-kk- 5 

<»^>L?jj J^L« tjjZ*.Aj$ 4_5~ £***•! ^1 0 ^ ^ C*~* ^Jj\ 0 _jUj 

3 ' 3aAsy ^ 3 ^“^ *£■> ^ J^> ) <x>^^a cj.9- 

'^*»\f*yjy*3^$\'>M cJ?3ir° ^ . *A M.J'J* 

(jjy^A (^^.A> . O-JIaIAS*I J^J>\ jla.5^1 31 _5 j>^ cs -° 

^ . $j 3 1 ^ j, j^j** ifAjj+jj 5" ^U*? ^ <Sjtt** 5 '^i <_rtl 

c^>l (i -^ 3 > a ^^5*c-**o ' 9 d.U <_^ljl> dJj^fii a$""c <*»1 ^•*»*a>-J^. 1 *a , jL^>-^ 3>^ 0 ^~.A> 
ctli_ . <^***1 <»^>-Li? 1^» ^£>3 f .j*j\ ^^ 

^ Jl>-_j.alj ^5** 

^t^.>" tx-j ^ 4-3^1 3 ^\*a> cf3__j^l j^~o 3 ^ ^ ^ ^ 

J>k- o ojiU^ x^.^0 oy\y> a^cJ^ wVJ^I j y J^L. 

3^J 5 3^J ^jy , ^J ^'x ♦ . (^^ c5 -® 0^ ; ij> oL® 

o^U^X w ri>« 3 0 jjr^>® 0 <^j 

»^U J>^**- fjO^JO 5 " C**«^ dlj_4>y p 3 w^ f l^.^- . (t 


Diploid 


Haploid _ \ 




njy'j J~ b** ! 1 J 5 ^ 

* 5 ^ 1 ^ ^ yrj^. ***<** a *jS*\ 

.C*b\ 4.Z**j iXj^Aj l>_j <_j_jLU .C^**>1 (^iAi (A>-j\jJ l>* UlL* j ^U 

^■^T y 1 jl (_)»^is*- ^\*as is>- c>*yi 



y.A ^)yS\S \ J^-t^ .A ^ J J 1 -*-*-* 3 ^ 

V-°i3<J'^-°C ' j \jy ^ j^j ^L^oUl^j^s 

(XJ Lo^a> 1 A 0 ^j 6mf “ a ( 3 "^*?’ ^-5 A ' 1 ”' 1 '^if A 5J .A-^Ij ijXj 

<A»J U <Ajo (3^5 ^a^-*. 3” <A.Jj.r ^lAwL^ 1 j JJl^J \ 

(^l^Lolc U A.S” ^)I£M l^jo . 

a>=*s <\Sy 'yil* . c**-l j5 A 3j ^<v 1 ^ \ ji^i J<a1o j\ 

A.*] lia-o 5jJ A \jo\*S* ( ji\ Ji UJLo C^s-ms >Z*&& JJj-ajs A^l.5 ^3J5 a 3^ CA^ CAa£> 
<AjLo_^>o <JUa*s> (_£^1*“*° aIauu £**J> \y ( jA JaJ-o aS*”^•* 4 “- 3 ' l ~'^<“’ • C***! 

^sLa j 5 Aj“^> iA-o l* ^Sl^ljol^ olft>rf> j\ ,3-Ajo . iAlS” A*Hia.*> j 

' ^^(j* ^A^J* V*° 4 ! oJ ^ri <J' x i(J^^ tM Z}**^ 3 uA-* 3 

^A c*2*-*o ,^+> 1aj^$o J^- 53 ' tj*j\ <5l^i»»U ‘3-®^ > * \j W ^a$Qj 

(_^l^i>alc &SiZ+***J j C****'! 0iA£ (A-j U Lj[-*L) 1 a1***>^A> ^Ja jjd 






ri 

U 333*33 * j* 3 3,>\o3k $333*3$ i$3J ^ t 5 *« 

• *j\* J.3* W 5 ' 

j^ f ^* 3 j 3 * 3 $ 3 ^ <£$3 y* Ijh^aI* a5\a 1> I j| jSs'-“>;$ 

ft&us js* jsJj*-* OL-o 3^J$ kV^ $‘<-^’^3*3^ <$****. 

.Jjj3>^ «<Ao 33?* j*3* cf 3 3“*^^ j^ ^lyo-.' -*-'OJJ-l- 

^3* (*^3^0^ 33t*3^ ^ j^\j 3^*3^ $333*3$ 33ky \SjU-i- Y J>^--') 
L f3^kjLS ( ^>j£’A.i ^XJlI*oZa ^S^l^iaa I j a1*^^Aj *S <SJ** J*«3*** 

<£3$^. ^T$333*3$3* ^^33^*$£f3 '^3*<j* 

-£*>• $333*3$ 3*3^ <J?** 3* ^ 3 * c $*$3* ^ 

W J "J ‘^xAfls ^l*—* • ^f*333*3$ ^>3^"^ *333$' ColiA* ly j \j[f*jj3*3$ 

A-j^ 3>J3 •*> a5" C**- ^ \ O ly*ya>- j\ $^_ $j£-y_\]k> _5 0$$ 

j\& I j} A.S" ^ {j* 1 • d*"\ aiA^lj (_)-<>.£ Aj (J I jl ^£*»c> \Z*i\kj ^o-ic 

JJ 33*’if*@Z \'*333*3$ \j*J ‘*33^(3?*$ (S^<S*-\j*3* *3*1$* °*i* 33?* 

tj—j &S Ul ( ^y^yaS) ^ (J*J* J** c£^Al£^ d jys Aj^j 

V 5 ’"^ i ~* kM 3* (j,*333*3$J* 1 *333<$* ‘-* 3*$*<s~^ri£^ j\+» 3^yAj Ujo 
_JjL^ j& aSc*^^ 2*^*3 C*jI* 0 ^ ^$C$3 *3*(j* *3*" f 3 i ^ K *<f U-I>- L« 

^= 3 j\ \33 [ *3^ $333*3$^**^ Q.J* (S^*3*$CT^ 

. 0Jbj> j**9%£3 ^ 3^3*3$',J^->_3 

OU.5 jW^ 

X ©jU-i< \yj£~» j\ iJa *.J il jy ^ily <^UotAff- J} 33*5^ 

\*333*3j> OLSJIj $333*3J 


Genes 



• a> ^t^*A S y^C-^\ c£ilp lfciX*> 

C *+»\4JlZijOj^j\ t ^S^a dl> 1^»_j <a.J <S\*$ A 3 J 5 A 2 j\ j** 

1 ^» j i£*+»\ l>- \^SjA (^l*Aj 'Jh j £)<^.a ^a^f'.jAj jjb • £**"\ ^ 5 ^ Ao«&ja l&jly 


0\j s T al^y ja . a^a^^ 0^*“’ C/3a C*j ly l> 1^ (Sj Lk"^<o a!***^ 

Sai oljy J _5 <alf”jl> 

3; 5 J ] j* 

a^o^*^ 0^ al^Aw^^asa JZ *^-.«Jii a£j I^I^a.j^Ij* 
(jUp<bC*«<ja ->3?33 k- 5 I 


0b^>u> {alS* c5 J»^3Ua.l3 " J 1 }} 

^ry* tijy'ij' j>\ ^sjy^ 

lAijU^^slj^feAj aLU^^^j_a.5^y^l^_ ? 3^s^^S"A.Ci>o^' c5 ^ 
j-^\$* o j y*o jlia-L>- (£j L*a.U1 .a^a^^-® A.*lal U.p a3yAi 


■> <S^ A 5j} A 3^ 

J\j>}^s}y>3/ 

a5”(JJ Jbis j£.)J^.i «>y 

.? 3 -?>\ 5 ^ 3 * «<ap <_$U) 4" 


1^ a_^>" aiiU^jly 

^ ^_i3ioj^ ^ ia*lo ^U^lyA5* 

(3 0 ^ } 5jy*- A j [ ^' ^ 


*^iyA 
ja Ajmi \ <Al3 Lt 


£-».? • ^^(j* 0^1* j^t^r (v' °j\-a£ 

<yj. i L' o ^ aTo^i^i^ j ^y,a* 

< J^j^ir' k Oaia jJ\s a=^Jo _p aT a^K^j oly<y* by ^ ji 1 
J&s 0^>- b Wrj3Wj^£3^ aJjLp . a^j ^3k -?->>\>^J^\ 

i_*~*// 1 p3>°^ C^3^“ 'Alii-o.Pjl (3/oL>- (S^ic*$J$* A^.A> 4$^”a CJjj.*o 

^ ^2 j5 a 5 AS^lSl:*^ < ajj aJ.p|^>- db’jS' tf, -^.a 



Col jj 

aslsA.^ (AJo 0 \ j\ *$* <^1^$1 I syj oL J_^"> ijb C^loX.} 

£»J 4*^3 iyft£b^~i.X2/ *^*lj>’ $$> <£^<£JLav, (J \ 

. xj*.^ oli.> I j cJ L> 


ffi 

JJ Jlj ^>ya>iA 0} dij4> ■bjijA i^T: rjCi 

6lJ ^ ®-*b C^OM^ji 4j>cj I 

J.O ^ojji <j 5" C5 *$-. . c^Yl*^ o ^ J>b? ^ {3}***^. 3' (J^rsfi cr^ 3 . J 
Cm* I _; i>« • c**l Jlj J.$li> c^V j ^ \j <S b y sy'ij* dJj _^ 
ijr 1 J^L° ^ a 5 *4*3^ OliJ 1 j> 0 ***, 0U> ? JiCi 

oX? ^ 5 j } a 2 45" X ^ I ^ial^Aj^5l . X^^i«X£/ O^b^.5 X 4.*CIlr <^>z> 

S ciU X^b^ ^.>-y C« I aX*-***.^ ^£>4j cJ^>- t 5o_ J^b* 

c5^-i 4iC; I ^_>>•_? L . ^U J c—b b y j\ b^ 

bis*.* b JL x£j c5 **5’ £-**.? Cm*I Jsfe ( Cm*>I 4.id j ^,» jl c.i>- OJ b 
Cm"I «di ob Cm* b 








ojS JsT Oj<ij ! i 

<iij *—*>■ (J^-i • £'**1 eiXi oli 1 0 l£l<£>^ ^jjULa C^ b- 

0L_i.> \j 'jeyva.^A fjjy>J ^^ £*•—* 0 \ <Jt•>* ■? iJ >**'“ 

csiVOj^ • lL-J W^j^^cr 3 *? $Fr$* (S^jfi • 

<J L>S^U & { <aJ jS(j\j>‘S' ^jj I & 



^ «C*"! j C^-Ox^- JaO . mA£»Ii^® ( _}■'■**' ouur 

/I • *ji?is A 5 olX ^ *a) ^jj\e-\ oL**j! 0^-*j! {2jy*jJ*j*j*j* 

JU Ojji ^ ^<^•'*•3'® <A~£"«l^5 m^>- C*A— jXLi 

<Ail $>(^*3 $$>" £*£■>• OjiSj&o&Oj'^ Oj<y *J • A-m* y>- ^l>^i»S AjoiX* «mA*LL» 

• £*l> Jp (A^t* 5 *i Oj *» ls*t^ 

j*l 0UL5%* l>>a» j c£a^ >•.?,/" ^ ^ 

(^l^.5j CmUj A> ^«weJL« omA* oiAj ^ O^jj _j tJ^jjjJ^ JZ aT . Cm*! 

A?-^^ CjUj A$3j <c*~,j <J.*S^^1T} Jl* ^jtya^A c?L$5j C^jUjL ^_! 

^J,)! iJ^*-\ ^ J '-*.i< J 5’® fW 1 '! ^{£}&j>\j Oj 

L tb l» l$sj j[ a£j! JU* j ^^IS^Ues!^!^ 
“cT^ ^ ^ j jl ^ <^®^**<^' J^o • Oiijl £$\j J p> jCj iS^J 
. A^*l_p- ^ A .,yj J^3 ^lj! ^l^UrU ^Co jL i/"^l>> C^>c^ Al5^ 
L» ^>3 y^S (J^u^lit? mAo La ij!i Jalojl ^sy*a>tA mAo 1 j$ ^ AS*-^ 

£)j Lc olil^ ^^,^5 ^1(A*."«*1 Lj^ Al>* U ctl* 

^»l—s^>! o/li/ jj^l* ^ !^j 0 ^ < a. 5^!^ etx^c a» !^ caIj 1 Jb cilj <£*£>■ 

■^>- yA^Li^ AS'c-iMM^c^^ftli? <^1 <Jj c^f" ctlj 

o!^j! aS*^ia»- A?l^i j ojj^^ 0! O 1 -^ o 4 ^>’ 3 0^ 

A«A5^ . <AJ y^^A omAm«1> jJM \ j^lL>ia[} ijjj*yli f Cj^sIa 

O^Iaj jlft> J-Ulj* ^yia*al £ji\ . c<«*! ® ® C5^ Jt ® ^ 

mA^j ^l^MA».i! ^S Ao^ aS”1>c 5 ! _jl . syZij^JU £)j J yA 

(£y**£ <Xt*j c?!^’ Oj C*A>" <-Ai>" dS^yJZ/^A om\jj> J%\ i Ju!dmA4»«mO ^L_»«j 


Allele _Y Allelomorph 



QjJZ) Al>- ly« , (xr J"^s) C~*~> < r ^>yS Aj U Sj\} $ 3^3 l*. JSu* Is 

^gl^l^xs ^Jb ( ^las As 1 ^*6>U» a5" I (£tils aA^*w_j As ^*al*s_j tils 

js . fLsyl \j J^l j* £j*} 0j 3 a jS ij* 

^ 3 ^ ^ 31 } 3 <a>^ 1,> j! Jp a£L (AlsLuj^a i)ls U aj!^ <a!sJ J* tiL aS^^I^sJ 

—Aj . C^JASjS* j^»A 0^^'AsU- _?A ,J3 i<S ^ <j3 d^-“» bX 

j\J f3jy+3j? l£}J {* J3^r- A tls_jUl* ^UoJj 1^9 As 1*3>"J* (jV-ftij a 5 
Al^-Ui ijj o Jt5di» . ^*jl^A >AlsJ^9 tilj As .L?j.s^.a ^ sX^ <J* 

I ji • ^A^-* OLi 5 yU-lT'y^U Ju3^3_jji {333*3^£*'*?’ t ~b.lS3j\J 0{X * 

. As 3~‘ i e, A «>A* A Jls^5 ^>- A*J Js^s^a c^l^>J -i*A9 
A— c£_jj t<A>jli J^Ls^l Ls&l ( y^«^ A«i^ls a 5”Al2~.£sJ.J t5C^l^O 

(AsUai oUO^ 5 V .p a54 >yJ\ ( jMi . jj j\ J* J ^-o $333*3^£^z>- 

auX^fc As Ijls tj5wi J_j^s Oj A^J 1 Ais 1° <AilS*^.a <_)..*£ (Jli Jj^is ^ 

O^Us^l . jls^l^T‘^r_J p ^ T 0 J a£j* ^ J l 5 * - ^ A^Ia 

^£ j 2 C^ j C^ (£[f.)j AiG U>- C-w'^’ 4 L?U J j *33*3* S'* 

a5" <_£j^L>Aj Jl^l ^>1 A*.* U . (AscJl^A ^~£<:> (£^!> j ^j*. ^u; A^o,*. 

yas*..* ^jIas I^sJ ils^* oAi A^Jo A^j> e^.>- A^JlU^jl 


. A-lS"^ Lb\ <A<o 1 y 

Oj »^l» JA a 5"1 J A^>J 1 C*w| jl^) <yj£jLS- \ \ J J-«a9 A^J 1 j\ l jLb 

Aj ^*5 ( 0*A>- (Ais la l_^.s J . ^S jU« lAis*^a 1 

^ c^>- ^U) Jbj &yb^j • ^ 

^jIajU- aV^I As jaI*J1 <Jj 0J 

oiXi^sT 3^3 ?3J3*3^3* (C~~\ u *^3Ua ^3 jy*3j> ^ <j^j 1^.5 j 






(A.J J>\(J}5 (AjlZ^Jb c^>- aS[^.3J .C«wl 

lUiS*^jIa^| (S^>- c*i>- *-3 ^ 

. c~«l OjlAl« l^> J-? ‘ c5 a J^r^* b Cx* A 





JLLjZm : J«XU Jjl OjilS 

—3^{ C^\yy ^c. _j^J3ai ^ L^. J_^L« 3^ cT^ 

A-L^Aj^ C**"l Ol-J^t* ‘ ^ij, A 

j\ jy^* js <^-> ^ c^l^'J y ^ A yj} A 3^ <a>IaI$L A?-y a5 "~£***\ j\js\ 
j%f4+ j\j*\ . **a jA" Ajb ^ w r^'° .? ^^=T f 6 
^<A^>A> Oi-^i CjU/o J>C^>- 0 ! ljr<f^ 

(JUl> jy~* I j l—$>j 0^ ^ 0 0-5^;^"C^£>- 

<A»1>- < iA.£ l> ^y^yj L^> ^ jl t_y ,l * s ^ > ' As»e«Jo _J L&3 1 ^ aXj 1 
^C—l a!.*,?- 0^3^* ^5^ ^^*Jo ‘-*>_ J*Z a5” I J ( jZJ £>lk*' 

Juj ^5*^ Jk-i ^1 a 1^ ® 1^ (_£^1lV.$ l>" 1* J ^ ^ y ^ ^i-» l$> ® 

C«*"A_jA !^>\t^siSy <SXi ^^ ^ iA.^>li A*-M^ ^jyAy^<Z***>$ ctl> a5”"" 

iJUiotilj }yj> j^A^"" OJL) y%& (3^1 5 U ® i^jyAy$\ ® 1 j l^JJ . iA^Ij ^yjjAyjZ 
A> jd i _j,> . Ao jy 1 —» Aj 0_jl—i** ol^il ^5 < iAl«il» AjLiil^ c3 ,>■ j; 

5 iXJ_^1aO» ^ (j*j\ 0^«^"^“ • ^3*^*®-*Ob>^Ht-r 



JOola Jjl (JjilS 


tr 

*5 £*+»I J&Z ^ • «Ai jL^a ^»jLt^ ‘■^•‘A t£^5j A*.A** S ^-> 
.Ji dSl> J)f4.£j 1 jS^-i j*Sa)<Z*k>-£)j aXj 1 ^5vl> • JuM^ya JjLjl 

U‘ , J 6 --'-*> i * pi Jjjpij a^j_^S’o_ ? Cj_3^»*l>_ tr'j&jj*® lji_3 J* 

>3' J-i/li 4.1^1^ O^ o;^> ^>- <__/>jxxkA Oj S* <£s$9<> • Oj^j jjj*'*^ 
^jj 1 ^!ai j\ <A^>Ii4JL£>1^ O'*** (_j L=> j.} a5"^P,j^.s»o^-J <Jl—> 1 j^j_ j j.o.£> 

O'*** SS>j£-i^ 0 j3 O'*£ o OtZ^ jA. ^<j$f>c.>.<z**»\ (j"_^j_1^5 j 

J_9j • £s*»\ L» 

(A^mLw^^^ 1^L_^> 1 1^.3 jj.il <£$} jl C-o l_7j (^L&Ac I ji j <d*-u».^ 4.*) lia,* (3-i li 

• ^.> oA<,A < o'j^ j „j5*'*j\ i * ,>][s r A. j <£^& JAA**.? 

<£ jljAs^J (jS jj») jS> lc 0^ _A>A i Jf* J$ l j}ir* JiAA** ^JudO.^li-.A 

cA^A ^Ac5 A ‘rS^S fA oA^ (jl^ljL. ^jij oA 0^ 

c3^j jiOj oj [}il/» ( ^Os>- JjL«j,A 0^ L> *•» 1^ W 5 jA *^A ^5" 

0^>> AA^ -? A A ^ ur^Ai b o'.? A J •->.?* ** <AA^> 

• ^<y“ 0^ 

jjL» ‘A.A*.^ <j'$j*’2 \s a s ^aA^^* o^jA" l ^-A > .^ fo■j* 

4.J ^SsJ J X> '~S5 J 1> O Ajj ^ A^ S 

^_J A A At-* oS? °- 5 A cS^A*-^ A^aA - ^ 4- ? 4.5* .A3 J J 1 ^ SjfT 5 

<$LiL-U» a 1 5j*~S%oj a J s >j (>AA • AAi^ k 

. 5jSS ^a t4.-Jj.Lj i 4 L>^jo ji ojl J^ e^Jjl^iCtlj^ (J.^5 di.j 

{*.}•'*** crsj*'} £j a *j5 a j* ^ c^A-^jAA 0^1*^l»* (A- 5 ^ 

^Ij 43" 1^ c£J”^ t ~^-^ : ?' <J^^b • ^jL c^jliJ 

Chlamidomonas _r Heterozygous _X Homozygous _> 






' l = 

J tj* S JJ-> • 

<ii^54j 4.5""^ jC^^JsLy C*<wl t5 5C>-^5"j^L« (oVS^^y • JjLf ^ 

< ^ , ^‘ : ?' d ^ <J* ^*-“' t 7 > ® _JJ 

.£«-l <u^5\il>_ ^u&}y>- ^y <£^j <u.*jl_j -kls 

c?£•;**.>■ (jr^j ^ C5*® yt^V^ 

. jo 1 c5'*- 5 ^?‘-? A ’i (o) J^*- (*0 ‘-^A?’ <yj 3^ 



J J_j l £jj 15 


i o 

dL j\ J^L* 55 j 9 * *& l»J \ j\ Oji S' \ j ^Ul>-\ 

ij** <jj l^jj _j dU O^*-* c***>< J> 

( j^>" .^ 5 ^-icSii jJki^Jj\ ^U?_j\ Jh.) j\ dh 


4 - 



*^o j^i— u ^3 $ <£j 5 >$i}*? J*> 3 ' <Jj oS^U _j y 

^KdL O^' — _j 4 * oU^lc U 1 \ v 3 '^--^ .p^ 

^ ^ L-j j^*j 9 *^ iXl*-.* ^Ad* 1 j “|“ li J.5 jJJ U.£ Ip- ^aS j\ 4~o> 

U1 . <AJ^r*^0.5 i_~l 5"O^Ul* 4" P i£ J4 • 

c£p dLL> ya^-A ^\Jj t -^ , „ j\ ( 3 *^* .? 4 ~ (^l^)^!*« 

^-S jA\$\) J&> J*> a 5^31^ ^iy^^C-A?- CUA5- Igl y» 

d«3 (Spore) ^.j^p J^s*^ _ J^L*dL ^ 4 r J^L-dljjl 


Clone _ \ 






\ o,$£>J ^ 

<xJ ^.j. 0*«1 J_^L«_}.> J* { j^~ A &£-*> js ^**j 

2>\j \ ( o ) <oU j ^5 c?l^.5 3^ \ 3>t* 3^ Al«,Uy.> . c~+>\ 

jlfr I j ^$vl* a > ^^c-Jo 1^ <A>- j SjjJ 1 • 

ji U> j\ ( j» , L.j^.« a 5'Xwft^i5^"oUj j ^Lgl^L* «<ao a5" (£j^b.) . lAiiS^"^ 

0 + - © 


O 0?o q 



oJjIiaJ iljll Oj>- l^l_ji-w 0>1 . iJjU^ <^l^i^l«( jjb * A<3^£> 

ai £+2r C^S" yfya^A 4 ) j] 4 ; Ji 

l>*3l <_£jU**.i^^^ idLi^-^1 j$ ^1 ^>U» • ^ \ jk* 

-sA ^jA o \ 4j ^S^uVjj < 


Zygote _ \ 



tv 


JoL# Jjl 


li ^V_jl 'l jyj* js ifX^SCjsj a\^m.j> j 0**>\ 

3 yy> <-X3 yZdljCjS a£j \ j\ ^ 0 cfeO $y <oU^j> 

0^ ^^CaJjCiJuC jl ol/^ j> y[$J ^ <lxJLj \ 

( X ) ^ ( \ ) 0^ 5 b (j"Ls yyyt^S'j\ J$\?- yy- A 

( \ ) • C*"*! iJ ji> <xJ y <Xj by ^a £)j (j ^ 3 <-^» jta 0_jLa> ^fc>l> 0j t -^>, J3 baS 

X ) 3lj-> (Js o*-l U \j £Jjl? ^y.y c^V’3 <u * 

"f* <^l^^L*> a 5" . ij_j 1 ^_j->"_j^» ^ \y ^-o-J c txsli 

q\jS~ j\ “h <x5^ ) t JJ j^m^a 3^» — l? \j 3^> 

L>^> \ j\ a 5" ^iseJ ( 0^5 "*^ Ji _jIa7 <X£»L.> 3 O’ j\ — JjO J 3^’ 

0 j (>„\ j\j ^ <±*\y ij 5 \^ y ( V' ) *yy J^^ 5 *- 
^ y<y c<ap- (S\~ic A 5jy5j^ 1 (£jy a y M ‘ a ^ 

y <sj5^ ot*^ c?y • ^jy JA* ^ j' <jA>i j* u~i 

^ <J* *yy. ;W f* t£.2J ^ i ^y^or 0 jyy yy y J jk* 

( ^a\^S»> . jj^ Js*<y \j 0^ J^-*.* (S^-h* 3 ijy** Oj W 5 ^ 

^ . oJ* [>js j jl? li l?( i ) &>y^y ^ ^ 

5yj jl_JL>:^ O^I—aJ *±a 1 oS.b\y>- zyy> J; J _^ 3^ 

y ( e ) ^*3 ,_/ jjj* ^*- 3\ \ j £+*&y ^\ ■ C---I 3 wX^l_p- 

Ojb^^^i^jS (J AcS '^><_> \ ^3 ^iUlj ^ ^ <y-\^ 0y& 

,i\Z ys>- j^iL5A> y *5 fljl*‘ 0^^* 

C*»\f yj i2*a\!$ ^-3 j^y^* ^* bS ibi'bSt 

^ji 0 ^ j\o\y<y 'C»*\jy-+ ^y^i»^S^\ 



o$\jj 


i A 


tjiI -lj 4.» 45” f c^sLmi jj\\$S L> tiL O_jI aj 

< uOlj JJ! dj Oac>- dlj 4.> aJL*jI^ ^1 * i^0Olil-^l £***l 
^7^-0 0^ dij4j 0 y&5$ 1 <-*0 J* J* t ^l^.LnlS* a5o‘ 1 

^jo.Jk.z *r ^ a.S*wx>^^ 0^’ ^ 3 ^ ^jp-ixi>U i\J.>4» 

tjf b ^,0jJL) l,a4l$ J.S '**Cj jy*z> jA-^-A ^JL~i j cJ^jlms y>a&- j! 

<^> j 1 _},> iXli ^" ( _g' a _J <-^> lA-J^iilfe W’ ^ (^l^il^.5 j\ (_£^L-w*> £**“1 ^ <^** dlj 
jl ^ ““ _j H” 4.5^^,>jf b^a^Juja^iOxii la^£> ^a.s»sve . 

dll,^5*Jtj ^JuJ (J^J\4.» lXJ 3 4.0 ll>- . 0^* 

^OsU^ o^lfij - ^l> Ls>iAJi3 j***s cl> joijiaj j\ \.&> ^xy.>z.A L®I . osS^a &.> 

(_«d**» _J <-di5"^a j^&SxS ^iLu 1 4j Ij (^.d ^4-1$) jjl5"Yl^ L^l^* jl 
4l$ J CL)jj*- a>5»cs 4O0J ijZ+JXiXlS oU CS^L *J^‘“‘‘ ,J c£'"d^".? 

4j^J • c—l (_$dj \ 4 J^3 du iX**^^*'(£j 3 \ £-*>• ^ d***»l 

‘■^ts^O 9 ^ 5 ’^ <$*jOj£f<s» v'i'ji bcTL^j' 

( j£j > L». U-i jlfji 4jkSj4JL$j Ja*u^ 4 J(3wL^>^-.^.»cj 0 LiIs^iA^S 

> O-Jjli (0 ,>\Jj . iZ^\ j^(S Jai&YL do; C^^SXa^s^A ^ 


.C—~> ^JLLU dr*^ (\)^J > 5 O^li \j 

. a.5^j_j\ ^ ^f - 5 ULx ^'31 _j ^o^5” ‘ T -d < ^. a> U 0 . 5 ^ 13 . 5 ^ ^Jjl 4.S* 

a^lp- dlj_ (Jjj \s Jim'S J * . ('\)aP} (J aC<a'& j l^PrJ^a 4^15 j,^ 
c— l^Uixis j\ jS}\S • \ fj ^iS"dli^ t> cd5*jO ^S<s^> 

0 $ ^ 0 ^ C>-3>j15 ^^.sit-a 45^ 

45C;Ll>- . ^5 J» U 3 I ^c*-i»li 

JL> j JJZ~J jfS V^4li Jili ilj.5_a^ ( eJo^j50< ^jL $ 



Wo 6 m 

V / 



a 1.7 ...g> J .3 ^A^jS. J^zS Vir jf*-*'! Ojai ^iai jl liL^Aj ! \ l J5^‘ 

c£ljli ^ I* Ja*3sjt ^^.jli _j Vl_ > <~Ju$j . ai Lai a-.^! a*l>- Ja~p*.» 

aUS"£j_L» «!»»»«■■ -'•> J^-5” Vlfalj aS^jI*. ai VlS" 

aJ ^ a>_jaO i jl lj Ja—j a)_jJ 





aJ c* 2$ . AUS^Aj^a.&cS (J \ jN-O iljiA^J \ 

C<A>- <iL liftS aS"C**« t l^-J -? - > -?'“’eS >0 <iLXiLi~L~C***J A> 

^Jcj- Ju-*9 l jl (^l^-ioUj^ <J*^1 ji . I C***0 0j 

*r c-\ ^ j 4 , A.!**.»^x>.»c/ojy^VlT^-^s*tT£>jj3 iS"£s&^ 4jje*Ii 
jL*«i ^jlijuxi a 5\J \ t jl«iJ.*c- £)jy*> 0-~.£> /\ U < c—J OjJii ^ji_l jils 

—Ai a5"(JU«I 3<3 ^ (j^l A;*! \ . C***! '^" t f^ s> 

CjUWjI to . c-1 O^i ^ A__i ^ lAo J<Aa« Jjl Ciji) 15 0 ^ 

: A5 jfcs..' Xt . y 6 \ jo>’ 

4_^>-Up l5"jl c5 *>^i 0^5*^ c^lS* oJy ^jL*a.S” ^y> 

• Mjt'ts* £-*?■ 

o}jj \ O^-oAs iS~ 1^ (^\\»i*l) C***.i \y ^>j $}>■ JiAi* a5" C>*-1 a 

•$y «iXo (£ jL* ^«*l> t^-? <L ^**^"A> jS '\aj 

C*^—5 (jij o jli . o<Aii Ai ^ £***J4.1 iiL.£jij JsiLlXwji {j** 2 ? 

| -X*i (J.*a9 . £***> l—^-c* iS" cLLSCcI till Aii till Ca**ui (_£Jou A^t*l3 tiliAi ^ 

L^1**4.5Aj \Ai\ C^-^S^I ^ ^JS ^T 4j»cJoj\ Ai^^j-AStxii 

ot^jl*-**.! tXc\^.5^^ • ( -X*-«l>til y>- ^A.!^ vlU**».j aX«.>- 0^3^ 

®Jt>l U Ai AS” (^tAc\^9 lAliU . i J^*\y>- \ 

A**J>- ^jJ^l . <X2/ <AA>1^>- j*.Z> £) \ jli © • Jb &SL+» till ^I^-lcAi \ jl* \ ♦ ♦ jl a5* 

1 ij| ^ji^Ai J5 iAj Li I j oLl«iI) j *£ {^am IAi C*J l JJ ^tc ^jt» \ 

Sjfi* *\ i_^S»ei A>^> j\ 0^ >'*£ JJ*-> JJ t»«^ 

j\<\>LM>*S C«-J j| J Jj*U(_^ v,.I.*.uJuUXi \} 



JiAi* JjI 


o \ 

CjyLJ (jjj ja . $jj \ 0^*^j oj^p- i^y * 

<Ai_^i' t5 -* 4-alil *&"fj^>y$ ( JL^fi\ c5jL* \ (jy> li <dh dXjsJs^ 

^fi>\y>- ( jo]j *J tfp? _ Jij £■ ^U£c***j j ^ — 

(J^l^ jybkt tiL SLaS aA,***.^ \a) Ua-* *S £*2y I j>"j < 

• jj?~ f->^ <s^y*y jyr ^ *^h** if-** by r° jl 



c ^ 



jUT 

I^-***j 0*1 jj ^-c- j$ *S "^33 1 c^l^*-**-*jl 0 y^ 1 

(£j*\li> oL*? y3 j| Jj Ikl* . c—1 jij ywj^i ^)L-4O^li>0 1 3 

'?KJ3?<3 *J*>J3* 0*.^ 1; i£j*^> •**» j :>>>>* 

cjjlX£ A^li> < 01 o ^1 iA.j1_j <^y^.~> L^.-o ^ 1 —»-o_^-*£ M - "* 

-j^uo^ o-^-Us*- li 

^ ^^J>- ^^ 0 yusS*- \ —(Ji*»I«iLo JLjI dlj ^s-u" yl3 , _J C-*-*^ 

. ( ^~ > 3 & j~^ ‘ t Z*+*3 3 * < 4.iuSi ji ^ia-J ^1 JliO ( jS : tXliU £**>\ ^5 \jj 

• C***\t*3j3*3'j5 \$1 C?U’j ^3* J9 3*'r?H* J* jjl 

^u<w^ 5 "^ ^L***.i AiC-o 1 ^ia.J ^1 ^cX* L.^ C-lj t_.,. i 3*3 ^£+ 3 $ 3* 

a5v—j 1 c<«-*>1 j >^1 cs^-? < ^^1*^ o*“! (AO_^L-j 

ijti ‘ o-i^C^j-p ^*y 

<y J (3^^ A ^-’ 1 U . ^c">ll»^ l^; 1 >3^3 jl a 5 o -1 Oj J (J3^ 


Genotype Phenotype _\ 



jU 1 <_£ 


,jZbj> AJ>"J*A» ft* ^*< 5 ** AJ ~ 3 Al>- 

^ J& 3 \j*„j < a.?U (j^—^j 0 ^ 0^9 k «j*^U 

£\SLto ,V,\ Ji ^1 —aIa C*2-*> J)5 ^j>_1 4.5^"^.^Lj iS* £* a ^ m (J^‘\‘~ > i£* 3^ 

it 3 ^ Jaa\ c $\j> <si$ o^. c ri • °°’^c5 a 

Ij Ij I^J.5 fj 3 ^"^** 3 ^ ^ 3 ^ ^“1 • f^* 2, 

A.*lj:>c5^>\ ^9 j( ^U.? #, *Oj_^»j\ I_^is (JtA-i 4-£>-L* ^ua9z.A(S^j 3J>"J ^*s£"^—'■^\j* 

^jUaUj \ }\ iJjlr oj cr^ 3 J* <j“^ • £**j 

• CL*&^ jliiljlol^91 l* \j {J 1 j »S*””^Jjl? C) 3^ ^-.*-*«> 1 j? A.5 \x£> 

J t W J>jja ^.JJ^-A., £j\jj J&> jl *$&£} ^3j3J^ 0^ ^J^Uib- J^>- 
• ^ ^- 3 j j\ l 5 a.S'^ 1 (< X*.j jl -ia-ftS «-^>5 jl J> 

jm^a ( 3 ~*^ 33 ^^ c£ji'AJ l .>■ r ^ j j lj *_^-.rj*.9 3 I ^ ° l?*" ^i^c- 

ijAstA l_^5J jjs ol^il A*ll_Ja,«A> 1^ 55—>■ U> ^j\ja J3 • C— 

(J^Ajbb fJjU ^A^AJb-L- <—*>• j-« jjrlj ja^A^^IS^ aS^U\ (Cl^J jAIjIa . j^(j* 

—o ^y>- (2^" ^ Oa.^ i-iU®^ ^ 3 ^ jo a5 c5 1] 1^1^; J U < a> j-^a 1 

0 rl5^ l x r A^S'^A>-^f , Ul a5" jj J >\jji'~~jj£*j\'y>j>\j* 


U l—.^A-J jljO i^jA 3^ aS” 0^ C^ fr • <A-.>^L<ii *S~ 

\A.^L<^>\(-vS - "*®® ljj^) \ ^ls JiXva A S' 

. y>- £*>Z> (J \ 3 I l^J ol o l>-^Ua^l 0 >^" ^ 

(AjI< £)j C^>- j* jl t A-.Jj.LjO jIa.)I_ >• jS> A^jl_^I>- 

JLas >&j? (S^j J&j\ a3 ^ytr° aj=*->‘ y^A . A-il» ^ 



C-ljj 


0 I £*&>• (S 3 3 ^3 Oj3 $ 333 * 3 < ~b <S33 ^ oL*? <5 jf 0 j <-A^L-> 

o$J€^.i UasU cjI^jao^- aS^? ) . <xili aZ^I^ ^jya Ji 

LfrAJ lay ^aOl^^Ua^l^ 1 I y J <iAS 1 atA-^«_ j j(_->li>A.> 0 b Jo \ o^Z> 

^\*aa 5 "^j lo.il ,> y j y&'Ai Ijl^-iJ 3 $ *>’ (All**.* 

3 f {J^L+a t _~>yS ^y A** \ ♦ ( j5Hi . ( OJjj 1 c5"* 5 A»li i}S^ A»* tAi^li^j* 

y JsLi~j JaIT*C w*l JC^> 1 0 ^“’^3 1 ASlxJ^l^^l^AJi^SjAiio yj* 

»iU? cy* cff^.jy*-*^^^ 

. 3 jj <A£>!^>-A:>- y J^^jjjZfit A$~£^~J pj[*.J> 1 i_jl«»i f (_£ lit> A> 1 i 

aA ^j*J*3* •>>*" 33 J. 3* 3* jl dL^AT" a5Co l_j £) \ yyJ c£l y 

z^cj;* c y} jjy* *jF oj VL jlio j* . 1 iSjJ «AfcLi.,aA> 

,a^»Li yz^^is J <J'J^- i „ 33 y fi> Oj a5" 

^^cTv ^ 0 jy^(JT^ 0 j3 cju>^ i^S*"<JJ JaI* ols»^iU«sl^Xd^><A> li 

C**-l _3 C*"<1 cji 1 £*«>■ dli^Ai J»_j.i^»_j 32 {j* \ • ^-j 1 3 ^~ij* 

^j ^y<(*» ^ Oj ^*.* 33 + 3 **$ 

(£ iAi tZ -**** 3 y 3 Lc> <JJ 1 tdlj 4 j Z**~3Z*^\ Ojdb C***! yiuAt& y^**^ _^l 

i^J 1 yj^Si^\£-^o\^lfi> £) \ <_ 5>5 \ A^> C*A**>) A 4 otS^^*»i 

J5 ^ , c 5 >1 t ^.j , * J " o*\j\ ^ ^loiUl—l ) . $}Zi ^zxlLa Aa Ij I4II Aa 

JU ,JJI t (jlii j> <iLl> \ j l*Jj| 0^^ $\*j\ J* ^~+>-y &Sc***\ 

• ( 3 ^^j ^ jy. 1^ 

0 ^ 3 * Ifr A $ C* 5 ^ *' , T 3 * i-^jl'ALo (£ ^ja> Aj i 

(x) t?UAiliA>-^S a,! ' 1 \y j I j} \j ^Jyj A^C— \ c$ i^U 

03^S\ • O-x J tj.il—5 L_^i \ (_^J^l9 tXijli O_jlii t^Jij,jJ ^iai jl (^) ^ 



jU I <_£ 






o5Jj>- fjfc uSi-9 i ^ 4xic i \ • (J^i 

£~+J b \ <as-1j> <jj\jj !>• cj-jy j <y>^ ^Tl 45" 

0^ £^5^ cr;j Js * U jl b J&M 0ly</* ^^->- * 

415^^4 ^ <w5 Ifr (^ljj->5 1 O**o4j JjkJL^ 45" \ 4 j f 4s*f-I; 

sXj_tA>- oli»Lj-I^l_j^*-«ljLi> 4 a**® 5^ 4$"^ts>sj 4 j (5-o^ pj5^* iS^Jj* 

rn ^*mO>U ^A {) lj U ^.J 1 ol\^JL5^Li.4 (JUj 1 
L \ J ijL»> j? 43 \$ i£\ j\s J&3 *$ ( \ j^lp-4i 

4*> (J^ls*- 4$**(^1*431^ (J* J °^J^"Olf? ** ^ 

<0^5 \ 4i \fC***J4>l*45 *jjs 0*.\^ J 3^ J>'°^ > ’ < (A3i4^^ 

-O^ \ o^W J^ 2, ^ oj^ or? 5 

y-*j** r j> ^iU» t^-tf 5 j R * o* J*> J>> ji b W“y3 


> rr (j'j^'ijj*-*’ ,y f* ^ 4 S" t 5 »LTj i > • 


•*aP' or? (S^fj 




Coijj 


£)j db ms j <A5 j\ (J./«li> ^l^.A^l5 r . rr 

_l> c3l«* j> J$sy>cS %$Jf ,. C-*»l r l) R 
^y^iS • <a> 1 «^ 'y+f J> °^jy > ' 

J cX-i Jt*l^>o oli 4cfetl3 { <43 <~*S~ ijL® .5^*" 

• 1 £*~o4> cilj>.5«J jl 1^ r Oj 3 ji lj R 03 1 j*_j 1 ( Rr ) 

_.JuA>l^:>- 5y>"5^i ( 4 $**^ ^, 5 ) j^jjI^^l^A.31.5 «<-4i< ^la) jl 

4>.^lS* 1^431 .5 I 4^.^ r 4» R 4*13 0^4} 4$^"k4» 1 

^2&\y>- ( j -JJ l^S 1 45^_j 1 ^^^41 

jo • a j-^ ^ &jy° jyy ^iTaJy ^iai.*4» c£^i5**^ ^ 

U < dU>Jal yif o/4.31.5 »\y>- i j*} ^y*^* 1^>- ^*> jl J-51 ^ ( jy* 

4s*> 1 cjM3"4> . A..^ A£>1^»J <JJ 1 ^ ^2a\S’• r l> R ^>-\.*a 

<lXI3 U^.3^5 Ij ^,£>^U*e.« ,_).m? 1>- ^laAo ^L.*.a (jl^liAil^ JA 

• o°^ J^yj^ At . *&■» 

(j\y L.^ jl t^A^j .il-A.*? _j *>U^ o^<£1*43 U 

4»e—O *£<s\ JA- M* 3' . uXjjli4 aiL»*a 4> J^l Ij ^IaI 

0^ 3' ^~\P 5 ctU.»J4j ia-A9 < Jj^^ya ^I^pLs- j 

^*.^>1) ^ 1 C^.lc . C-*"l Lc^ljliAi S^U iZ*£>yj** . * 

OyS\ • ‘A-a 1 ,J^C4jdA-i £-U) f»»jl 4^0—1 j ^1 j> ^IS'^lap 

1j X *> X C*w4) C fl^U diSjlsJte.A jZ> 3^ Jl)-. ^1 C?l?- 

1 j\ £+*+*3 ^AaS" £a*m\ ^s_1 (J 1 ^‘-'I’J ^ A^iAj 43 t \ 4i \ 


!j j 3_^*** 1*A*>1 • <JU*«1 1 ^^1 y>" 








JaA^ 




rr 





* * 


\ *1 r ( \ (j 1 ^ 4 -* z?*y • ' ^ 






Coljj 


oA 


Oli jy> y&[»'iS bb Ol*4J {^i jS^Jlk> 

J? <^1^J^L. .^jS^A ^^b 


.JJ^^ aJ^> ^ 


/, > £-> 5 ^ /•. ^ y Jb^ j> ^kb ^ 5 Jb- ^ ^.^W °.?j$b* -p 

jL.« c3^" C*-«-*J . J3 y£ lpy\.sv.A ^,fi> li Iy>J j\ (£ibj a\<A*J ^I . C***>1 


. $y» o>l_p- ob <ik>y jb“! J J>b- £jy 3* 

j-5 b L^iC^r <y« < f.jr^,<y> J** j* b °^b* J>b* 0>*^ 

Jb* «?W <jk“ 3^ ^Jb~ y> . <j*jj\ b ^l^s- J.?^ ^ 0^^ 

• £>* £_y i' 6^3* y ^y <ib j\ llji : OJl£y> y$ jl a 5”~(-iljJtli’t 

b LoJ^>l (^lo.* y C**»\ i^S^Las ^-bwoy-’^- 0 (_jb»el>\ ^y_ji 1 jl A^llil 

yj\^;b • Ajb $ 3 s ?2 J*> oUtli 1^1c*—* £y <ibcjl?tl5\ a5" 

— 1 ^b^ jl Liy** ‘ c?b^b jW-bj jA 

^j_J R 1 _^>U>( Rr )A5 , ^ioi^^bC*jiJ^e^ (^U>4J bL^ajL-jLu^y^lAj .C*£>b 
(A^^feb^^b ^ / * j j^jy* 3 jb^j^ yb 4 j cib^iejla) . A-iA-L^b-*" r i ^?”b 

• a y* <—~*5"y r tibjJci l—i Co***! jb 1 * R °”(\) • ^»b» b 3 ^ Jb**-b 

ctb.»tili C-^b^k-^ r o^ , (v') . syZ* ^S y r i^b^cili v2*»*»\ R o^^Xx) 
jib! 1 -: . $y£> y r dLo.»t> l—> c—“I ^b- -0 - 8r bj^" (l) • ^ ‘r^b R 

jj*'** :ai^jJ y ^-jyj^yA*«j\ c^b^b^ t b < ?l^ , (^b <,,j ' e3 ' 

: ^c;-* J^b- Rr cr^-bj* 0y?r • ^ rr RR 

^J-I < dl*j>J R ^ j\ r JA < C—l ciUsJJ j\ r y j\ R 

c^5y ^y ob^ *-k ^b: }* 'r~$J ji^ J^-?b 

RR :a^iA*.\^ ^ij j\j>^. ^yj ^y t^ib 3 '^t~ 5 ji^b • ^-i^ 

R £)5y <—3 ^ v^AcAi iZ**+vj S i \ rr < X Rr { \ RR y rr ^ Rr ^ 



jUl (J joZska 




Lj £)\yyj jl I j Rr j RR Oj^ • O—jl£— I 

OI O—>4j I jt JaIa 4.3*5 I 4j jl—> J*' 1 • A— A#>l^>- \ A» 

. Uu$.}4J C—'1 \4j\fLo^A) O*.—> ^ 14.5"Aji A-*!^?- A—^a 

■ t£.>^ 

Aj \ £ui>l5 O*—> ^y 1^5 Asjt-jo | j \ 4.1^ O*—*> ly>* aT*Aj IaIsL A.^- 

Aj.1 -» ^MS yaivA 4s«e^l3 'Jj«a5>- !y j l ^loA-_*l> \^ZA\^d\jSj£ \ 

AjI> ^Ia) Uli < A/£>li <_J1£ <_£^^.i^Aj O*—■> Aj li l^iil j\ C5^~* ^^ * Al&j> (£JJ 

®l^ j* 4^J \ l*^ < 3 jJ" J** o\^ l> o.il »_9 y 0 ^ 

^ ^ 0^ J^\?i J>* l» • AiSrlj 

. Aa I A*ly>- ( jLo 4j>- A—U jl^5 ji 

a53j < o—j <_*51_ff> j£-> 5 j> Oj t -^ s . l^ JU* 

-la—Ij A>- ^ \j>* '~ > J5* S> ^ iS 9 *^ 

AIj Ia A~1I*~£> ^*.5" 4.5^7 U li j> yi 1 . Jw A^l^ji- 0^"* 

0 I Oi J* AS Is L l£^5 j tili yl-Mi AlJ UjJ jScto- sy*^* «Ao &j} k A3 


a 5 O—* jj| C-A>- 0,;^ &J$£i iljj ^S0 ^ (J*®^ 5 

_J 0—1 J ^t*l^ \^jm jl . AJ-lS"^^> ^ ^ ojJ^-i j j\^.A 

a^a- ^ jl drj^ijjjr* • c ~"\ ' X ?" M <j‘5^.jy 3b 

<A— Ij OiA^ - t£lj aA^—>^A> aS"^-o (£^^i j J\ 

<£j-& 0> ( ROAN ) y’jj j A J* j^^Lis a 

(J3\ . Afc^^ya ^jUu J v_^>*L<9 o^U ^ l> \j j* J* J> 2&'tX)" 




;T l> 


^S' 0^" 5 r ^ R li Ij S^iSy < ^ ; j 


Pigment _N 






\ jU 1 <_£ j*Cat* 

—j*ji <Sj*£-'•&>’ • $ jS'^lw 0 ^*^-*«a£ ota otw \ N 

t*^ c-**»4a5 **j jja^ y <v» Ul* ( 

<£j£i&9- ( j> \ $ C**“ 1 (iLojJ&f 9iAili ^y *} <dL£j» A.>liL* < J^\ ^ 

. C***l X_j \ a5*Cw 1 rr ^ Rr _j RR <^**Syj £yj 

A-i»ljijL*j,> J31 a* C*x*J<JJI aI*^> 

, .1 4 - \ - \ . , , . 

^ W 5 .*^ • f j Cm j»J* r ) j a j* f (S**^ 

A^3j <lXj \ ^,*.5 C**OAj 1 Ij y^J>y| (3^^®^^" 

£-*>>■ 1 J L# t A** 4^*eJj_j iAij|*» 1^ (J-.J yj y_AJL>* 

. a* 1 a* 1 y* - jjy ^3>c**} a-^iS* 

<u> a5 ,^> J* i_p* <£ )y> ^ Ja^» — f Jk* 

^J 2* <3~- s ' (i-Jlici-o jli ) ^Ui_pt5j\ ‘J^J— 5 ijr^"" 

J-J j* ^ <yj (3^^ ) 

O;^ uf?' ji ^.l^U) c£^ \j If* \ OjS^^UAili 2 

^*"^.5 j di’i^i aS""j J_jljLJ ^UiA-oJb . ^j^A.jA>i^isA^» I (_,U.eAj 

^Uaj^j . jj^yiS’j ^ Ia£jLu>- <y; J^>(,y lAcJi**c£^jb) 

*£-> \ Jl>- } Aji^r^Jy <_£_jLw* r ^ r o^jTAjli ^j> .ji 

• ■ 5 >?\? 4 •. , r 3aA9 iS^> y 

•Ao^ ^ ^ csU^; 3' ^^1^0 ^1 A*j 

A^S‘^^-5’y^yAJI^ A^_y,ilyl jl (^ \ a5"^Ia) £^y I 

jTi . c-1 ^ y*M ja ^_caJLhx Vj ^ m 5*y Aj 
l« AaaS'c^.S” y a3j <j**j ^y ^ \j 


Backcross _ N 



^ \jj 


o o 

Hr rr 



^ l» ^5"j* ' ^ 


j> ^ ^i_\ ( \ x 1 ) • vS**«\ S*.>\ (j*** I^IaIS" - ciLSvIir c«a*j 

crj&.jsj^s* \*>y j' cs~~>‘ ^ 

v—il*«U <^~SJ> > jl^. » <l >il (^ 9A> , -^*f «3^ js • C*“»^ jj \$y^ry*-* 

. <a£ ^Li oh l_j*> ij’jf'j* 





3 jy3 ejb 

\ ^ (S^t* 3^ o*-_^>"L«U3l W\*> Jb-» 4» 

*■>• J? i j oil^ 5 ” j\js ajj <—*s»-L^» 2 * 0 . 5 *.* ^^*.j 

& J$ j*~ , j\j>i3j £*■■$>' <3> 1 ^>2 ^^Co-j jjJj aj>U**j| Ifco^j^L* JujU C—jl y^ 
i jZ ^3^" L ^ La** J \JJuu 2%*2 <Aj iJ >j a.j 1 < “^‘“' 

| CL&zj j , vXJ Juj £ij£i | l) I. * *** 8 < •SaJUm^ <^-*j> 

23 i .3t > £^*a*t3> tili ^ <Ju - J '*^ ^ V 2 ^* A*o.J 5 i^W 5 ^ (3 3 --?->^ *5*", ^3‘ c£^ c 

: 0*3 A^Liy ^— kt* o _;L ^3 j$ \A + \ jL» A—i ^*0^1* 

*J3 ^ *3^3 *; (3 1 .^3 _p (^U<aj11«1 js^>- ,jol>- aJLL* Ij a5" i J^2 5 

(^^2 ^>1 ^ <-^*-.»(_£^«jlXj^ 0-> .j 1 * (J^m^Aj 

3j\i3*£}*3<J.2 J ^ A <J^3r >m ^ *S\j{S*»\^3 Sj^jiOjt? 

<jiJ*Cf3 AAj . Lo^„Lu.3 ^‘or^f^fr^cr 6 *5j^3o~i 

1*1*31 a 5 ^o^*" 0 ^^ <ajUj^ \ ^Ulj^>-1 y* 3^ 


Standard _r 


Ancon 


Otter _\ 





M 


Aj l> 1 ^y»-A3 IoAj b^-^> r - Io^at*--^ - ^y I y<Z**»*»tS l* ^ 

A*]Sif^*j 0^3.^.?^“"^^^ aS^a^a^-® i)L£.3^y y>-A> «joi< £) l-^—*>■ Ua.5”aA^*.-* 

Oy^-> ^ iljj : asUa^I*^" 1 c*^> <j“ yyj* ^ '*■***» ^ 

o\sjS' cf^^y^A U c $yj 3^ c.«*■*>jali ®l?yS^(^l>U <j^\s ^r* ** 

jiluUT^y?- ^yijj I ^3U $J\y OjCi £yly.» J ^.P j^ - 

• 4 f <y_.P <^3^- -? ^iS* <3^" ^—y W 5 ^p- 

—C-'is*' A.^e^.1; ^a . Cam\ J+» ^L-jJ \ (_£j| Ag^3 * 0>^- ^ A^S i3-^“ (AJ^j 
^p"-? 4 -! ^lj.5 ^iJjljy ^< ^yyAUli aJ_^ 0y5sJ I ^yS 0^^ 
. A3 aA-J y i)y£j \ A*iu*y5*y>" iAi^^S”(^ a>- l_i l^-o 1 ^ <s^ j» j Ai A* 1 
Oy^-’ \(_£lfco _j> o^ly*^ £)yK.\ 1 yA (_£jl t 3«9b>" ^J_ll5 a£j I J^U- 
\*) y^y y £*•■*+& L)y^-* ^ ®^y A«Jyi (3tC*l ^)y***-* (_£LfcAiA**»y^yA L»^ . tji***! «Ay» 

(£jJkSJ&~ Jfx£>zA A>-/■ 1 ( o<Xt> £-$ly yl_ > <il» (^Ia^L* ^y*-!>■ 

3y 0j£~’ \ ( j^)_l'A-J jL.2?-l t C*+*\ 0}yt ^yj*jm <^L*o j> L*y*.C ^y +-*^ 


. C-^Ia A^lyi- zysyy oyly*.* 

\^)ySJ> 1 A.JL.uy^® iJ^Aibl c3 l^* yA (jULS*y Ob \ y+2* j^JJ ® i_aL 5”yA £ji yy 1 $ 

^laxC^y 4.>- f 1 . <±.'S^ j?3 'Aj_‘A>- $\Jj ctl^ Lij.^j| sjy* 0^ y*^ ** \y 

L_J alfgjk (3*.^^^ jljLlil 1 3^ (J“-^ L_^J L» J^Al-* 

O^a C^«a 1 ^yj| J ?I . <JUw>U<A-£J iUl/ \ JJu-« oljJlU-® 

a5^^JL> jA • 'AlS A^>-yj <_^Ua^ CJ jy*> Ai Oy^-’ \ A^ <A>lyIi a5c*^1a 

y «A3j\a ^CaC Ij 03 (^^a!3*’ 

< l*S*si!>-*.^ ^!i.3^yial>» a^<_)L> tIil a.j 0 L^j A.!^* a> lj L^.» ^ O^jy ^ a y^y 

A >-yi £)j OLo-* 1 y <4 ^-’1a 0 _jUj A.3 y I li (ill jA iaii$ (J y^-> \ A^3^ 





03 CL***>\ 0L.L1 0 ^““* \t <J^““' JL 4^jUj^ . C**3 °Ly y^~ C*J; 

Oj <3^ J**’ 3^ <j"i ‘ <A ?^.c5 ,a 4 > ^ y*** ^*LJb 4 i c>i^^ 

^< 3 ’ 3 3 J 9 • 

*3~'(s A -fc~‘ 1 £**»\*'**j ( j i ** 03o j J 0 }^ (3*J^*U» c«*l 5 4ld>4 jU 

0 ^^-—* ^ y y ^\^lLam>jS* 4**£ l->Lm^ y> 1 4_> . <x£>l> ijp t^-i jy*-* 45"” 

. (x — \ 1 <-tIl5""dJ y Q t^J \ t^l^d ji iai.9^ JL.1. -* 3 ^-^ 

1^ 0 ^ <3“ J \'^-‘- 4 4.1*^^ < J<AJL* ol > ^la5 (jf'L-l jj 0 ^ 4-..S>• y 

jL- 3I \jft 4_5”~ 'iz~*\ t>j\j+-* j\Ju- y\ \yj < ^ y\yr<j. 

My 45"<_^\A-ff .^^0 <3U> j} JLs* _5 «iA*L> 4j £)j& ^ C)y$ (JLLJu*j$*\W\ 

cr^jfc *i 0.*^^ •y A ter-** c?\j? crjfc.jfy* OV*^ 

• tJU"4c£jl ^«~0 j& 3^ J^“ j 3* ^ 4i O-Mi ^ CL***\ «<X£<3 IuX-wA (_jlo y £) \ jl 

aO^ \ 4i (ji -^31 ^ ,Jj ^ y* 41*5^ & Cm* 1^_\ Mi 0^y<y* ^S^s^-li 1^1? 

. c*w c5?y*"^? y y_ 1 *3^* • c— Lo^^y <_3 \ <o^> 

^-^1 y>" CL **>**0 ^} .^msS. > 4.1 £) 1 ji 4 _jL5 ""y Iji \<Ljo j C-**"! t 4-*-^ I^5 \ f l> 

4^ V 2-1*«1 ( ^» > 1 uX.^5"^ C*j US^UcI} Ij^U i.>:)^y £^3**y c£^ j\ 4y ^ iJ'^" 

^t5 J .V 5 -53^ crt^j^ * yy^ ^ 0^3 0^ 5 ^ 03 

. o^X>a \ 4> ( Jol4li\^ 4j IjclCl 

rt’^’cs^’ a ‘ x *' •>>?■> *^ oA ^ 03 *5* Ij y ^3 U 4S'c—l < >.^' 

4^j 1 j| y*--i c***<! ^^SCa-o _j c^*>l * 4 z$j ^ 0 j 3 ^,^ ‘ oL~y 

0 Lj^a Jil>- ^ f LLjj \ $ 4i O^- 5 ^ *j\3 ^y £*&>■ 

4lsli_ ( jl^>- Ojj* • '-O'li 4ljli J 1 -^ 4> ^L .531 yLpc.Ajjb 4i 


Mutation _\ 






.aii-jf Oj&T ilj3 oL^> : \ i jCi 

^ A j OjCiT s^ dl <J>+~ ^jJIj , VI 

• *A*-* ^5 O^CT t5Uo_^ Lii W^CT iS^Cxa p. jl , JjA 



<dS Cw J JJ ** 1 J ‘XLSb~>j$ > 


w 

1? Als b ^^,5- Qj tj cjlacl^a _>3^"'< - $ , ‘ B J ^ 5 l*J* ^ l^Sj * 4 ~®** '■^ ^° 

j$ . aj\4.iM.> $ 3^3 a3G\_^j 0 ^-> \ £)\<±&*j $ 01 a-*.* ji ^3y> o^y* a-*.j 
. A«& 1 5 3 ^" 3 Aj 0 j^~' ^ '</•- ^ ojj^ 

*» ^ d G"J A, a 5 c 'JJ j\ iSjsJ Ojfc^ 

— ^ 0\ * £*~~? (*>^ *.1 < ®Ai <_L3>- <^3 J* 4 Pr 3^ <^**3j a.j G 

3 \a£jI> <au 5^.« oUl*3 Jj Oi^ ^ 3^3 a» Lrt^~ o^a; 

< ‘^-^5 gt*j\ l°J~P Ci\i\x*‘ iJjjji *» cSjJ 

Ij iWrL Jt $ ^Ai* ^ -c?- 'J*jj >3 *» GJ 

aG \ jl>- _5 0*3 £)j A*>- oH>"^ A.> 4_1**> \ j a5"o*3 i^j^3.jun ;£jCii oL«J^»a> 
<dl> GjLo Ajv^ A5j\^ 4>-^j ol)^£>UsA» ^Uujj O^-^'-^'^Aj'V.JjJ 
• ‘T*^ <j5^ V^J*} <Jt*^ ^y. ***k 

A-^&’O*-^ •<0*-l ij^-“ *-? 3^~ 3 ^*“,’c£3^ (^~ i ,33*'**y33j$ 

\WJU j} JJ-O-*" 0—^ (_$l^.P>lGi*J_U.j . 0-3 J^-o.— 

aS . 0*3 oA-£» «3i c-*-.> W^\ J oAsxI* oVM 

CjIj\^*>-^3 <±y3>\} (i£> JO jJ> j ^ J> j\++*> 0*"^A3A.i o3i £)Lli o 1^0 1^.3 1 Ji 

j£*Z**JjJj>}\ J^, \\?\ jU-ji . A3 ijic ^ j*«4j O*^*^ j$ (jr" 3 "y 13»Aj 
«i^3 J3 J> ~*“ 3' ^ O^- 6 C?i3 J3**** 

^ ^ cr 1 ^-? t> J ^ 33^ S^U dL < <A3^ 

j^IadoA> a5w3 \ j\ tJJ Ad d^> A»cj 4_o.e> ^ 

i\A*J ^ ^C^>" (Jf“I j <i£-i j o j db_ * v_a!*«Ij J * dlj_ ^1 j>-\ 

\j ^j 3 >jj £***3* c£^* J3*** - £*' 0^33 £“*31 33^ 



jy*** 4 ^ (J&3 • c c£b^* 5 y \ * 

$y y Jb^ji <Aj ,tA$tA«o q~>3j Cm* y* t <£\ 1 A^>" JuiL> A»o 4_*^ 

. <Aa \ A^>“^ L fd[>- iljj *S 

^I^-Ia j\ j^-> X+p ^,3* j y *'** 1 0^**"^a ^y’iS* a.£jU>- 


<_r“^?" y.j^* j\ ^<j~i 0 j j-f $jy* 3 £a*»\ \ 

<a^>-L i*c Ul« 15Iaj | , c^wlatA* $jr^y a^ y til* 334r^ y -*^y* <3^ t>- 

A^ 3 <dlj 2 <Aa \ sy*"**^' J^ mi A SdJl&2 ijfjjy j$ Juu jL- 

f* j\ t«^>* *5< \j a\3 5 aa y\ j\ $y _ja a 5*<^>1^*. c*p-U ^*U» J^-i* y& U- 
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Ayrshire _X Dropsy _^ 



Y<\ 


JJ Uif J* j 

1 ob jAi$^p.>ojJ3b aITIj^ \^+>- 

j$ U-u>l> ol^*** il(A*r \W* Jb* }LL» • uXllS^^ ^b jjkj $ 33 * 

o^L*d^*« <_dfld a_*.£> 1^5 \ ^£o b-5 aS" 0 ^ • tA-** 0^^^ »a3 j* ^ 
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1 jj 3 3 «A5<-^* 1 ^a Lj^Ai C-siJ ^b»l$" ^JLutys b 3 *^\ i£ I^aJ L«^5" . <Aojj \ i 

iXiiAd^ °^^3 _J l^L-ob (^Lac\ J.O 
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• ^ 0**^5*"- ‘ ^Xj^J'cT.J-b 0.p- 

3uj* ^ £ol$ e,^J>laia U A^X^a J_X ^"Aa a5L>c 5 1 jl 

^Tl < c— *> ^ y.jJ u***^ Oy> fjrj* <y*k Oy? J} t £~»\ J^-(ji ^y^- 
*5$y ls«-h \j\ • cu«* £]li^jla>- 0 ^-®\ c^la Rh j\ <^*35 &jj* 

Ojj B $ A aS^^Ipc^! 0j>- y> AiA**^ 

jU?! C*5 ^5 • «^“A e<Aa 1 i_J I jl ill; ^a>- A^j Aj A>,>^* 

. 1 i^►jA; (_£l A^sjlcj A^XjjiJ.)* C-*-a Rh^ywt'-'Ailj C<mL» Rh ^jas^ia 

AmO^^ cJ,j^ fX—>■ ji (_£jl-a-^ *^- l ' a ^-h ( j^ ^L_> a 5*(J^«! (J l 

j^a^o (_£jL-o cAc <Z+~>\y Aj_a:>- {J°3j^'o* ^ ^ J^lr *’^ ***“•* 

£Aj XLj 1 jl ^jlo . ^»_}l*al j 0^1 jy j a(^l^l^lS'XAi 

c^-^J b Rh O* U.J ^ ^ Xc ^J> $Kjs~ j c£jl—a-; 

C*—lc*^La Rh a^j^jl aS^Iajw . a.J_Uj c5 a 0^l*-jLw AiL*a J_j| Jaij$ . iS^a 
Rh a^X"*3^ ^ 3 Cawl C-^a Rh \j jl 

Rh c? ^ C*~a Rh Ij (Ai--l» C**^a Rh (j*jila f* ^ j°i {* C«alX-®a 
1 j (J 1 _5 (A^u< l> ^yU« Rh ^3® L cU") 1 ^%^A.a <JU*«.Aa Rh *a) l^ l^J Lo .(A^> l» ^fl * a 
Rh c^l^»j (_^>-U? ials Rh X!j \ JU* _j jlfilil ^V_jI Aj 

(£5j5* h t ^liAla C-> Ls-^Uax? 1 (J"l*«l^;f j$\ . A u (. « > » fe 

*A5jli (^ila Rh aS* t/“v ‘ (_^**J f h X<—JIa- Rh <3^^ ^3" 

£~"\ XXa C^a Rh a\ j*\ X; 1 JU- ^ ( rh, rh ) 





( Rh ) O-jjj , X i JO 



&*J3 <*!*• 


(SjZ£ M.J aSc— • Okl^U (Rh, rh) ( Rh, Rh) 

3 <-A1—c-^ ^5 ^ < C*~~> 4> 4 ^-**“ 0 .? ^ j\* c-J h>o OL- , .^r?' <>J>> 

• sjj^ a,x fTti >j\y* & ^ o\y<j* 

<^JJl i 4—i £)y>S\ Rh oL» CJjJm? j]a.i L.J 

Jaa$ ( \ £*y^jiA*a*« Oj jl • <^ A 3^ 11 J3* -j A j? t^lp 

j^jX-cJ h»j.> . C— 0^ ji 3 2b" (J 3*~ ^*->. 4^H ^ <j* sy?3 *j <A jy ^ J . 

j* c~»\ ^>SCi y jy cM; 4 -* <** h* 0^ £*y* \ <£ 

®(AaULo ol^$l:>- ^)U.^ 0^3.?—> jl <£^*.3 JS yy <£ _;U-^ • \ <J^* 

l_» iSc+~* o\ 3^ <£^33** A • a5 ^^J* 5 *» <y\>^ \j 0^ 3 

CamI O-^ OjuX> 4,» A J3> • £****■> 4_j>-^j (,3f bjxL# oh*^j-il^5 

^n-.* YLx>l f ^33 \ 3y?3 *4 O^j c^ 4 ^? .? 03 < ^- , _ ^ c^-? 

4_*J& bba^l^jl^jl ^ 0*^33 • »A^> ^£jL».-.j i_^La 1^.5 \ (_J<A*» 0^>3^ 

. i\3i XL*4^S^ y ^9 <^L-o 4.> <XLj ^ Li,} <\j 4>cj jj Oju tS' lft4.s«> 

A_» t ^y*£-j 3 Lj_^A> 4.S^tAX«^Ai \j j >-^ij tlAt < AlI*J 1 y ^*1 

c 03^ ^1 j\ • <Z*y* Rh .A j_y 3 3 y ij 6 ^* Rh ajl^a 

1—»_ 3 yZJ < j^>y \ U»l*-1 Rh45"^> j C)y>- 33 ^ • $y Rh 

. C ^^\3 ^\y>^ 3 y ‘>-3 Rh ’3Jo ‘ 3 ' Rh 4^j 3 33 ^ j$*\ 

,_Ux Oj^jUjbAjC-^ Rh {j-y>" h ^Jua Rh03 ^ :> 3~‘ls a t3^* A j\ 
^» <y^i C5^*i ‘ J “-“-'^ 3iJ3» Rh <£ 3 ^ (J3*~ 3**. <J*3 ^ 

C^-l £~1a Rh < yy>’ ^-5<J^3 ( N - XO ) < 333 \ ij* S 3—^3 4> Rh 
a^L 03 J £ } _ 3 j* 4j 1 j C*-^-* Rh 03*~ ^5 C—l ^^S_« iXlJ U C-*-^o 

. £~*\?Sy ihj cJ3 < J^J>3^^3> (£\y 1 yij ‘ S3jT <J ;*>33>-3 4 ? 



\ ♦ \ OuT,Ju I j £>&d jT dT ^ Jas- 

<*>*<.**» M-* ^ *S*j*tj* ri^ 3' 

_jl 0>>-Ji 4>^ ' C T i '° Rh ^ .? <^° Rh 

j£i) dJU^* I j sj j*J* (£^y)S $ $* ^.P" Okj?’ ^.? 

(x -xo 



4 « R>vi-»cA^ 


c-»i* Rh *T ^19^ ^i-L* Rh jiU ji J->U>- ,>.jli 1 ^ 0 J^-- 

< \ S}'*"$ Aj CaJL* Rh (^Aj»ci C5 4- ^“ R h t>^d Oj aS’^iCi* 

. vX£>l> oJu-a-j A.^ts 4.> IjiAcli >dJ_ii Rh 
j_y^ Rh, rh J_y^A^h Rh, Rh 





\ 


Oj 5 "”Uj I J ^Ls»» 


* \ £^3 Jlalil Rh Oj (^Ia^j j* ^ ol 

j\ J* 0 ^ b C*®*> t£Juu ^jljk.1 4-a-ft> A^t^lS^,* <A-J^J ^J^b ejl<A>l 0 \ J_jl 

jt crj&Jjj 1 * j* ^J^3 J^>„ J.? < 

:>>=\? *i eO^W 5 ^ ja <y^ ere ^ {* 3 p* b rh 0j 

0_jIsj Asje-ull A.S^ \ (£j [++~J 4j 1— Z.9vJ* £S>- . \ 

‘ $p J^> j A j* <S^3^ 0** 1 (jp'fc* t£jb>-J J jiAj ^ yp ©_jjS* 

J^U- ^oU j\j*A 

\j„J 1 *3*^ jW* ^3> j" Oi* 

Aj^^Lwo^j^UJLoC^^*-^ c/^^J-? 0^^ j^i,<> iC**«l^J^i <£ i^-**I**<» \ 
i>>-_3 l—» . uXi^jO.$l C-"0 (Sj^-*^ p* „p ^ 3 

—j\j^u fi 3 MSt ^ tA £~&\J A £*>*> RhjAj j\ 1 J ^Jua Rh .pi* ■I<.. M ..» l < 

3 J .jJ- J ^ 0 y^~ S+Gj^.y* ^p J* \3 *» ^b Ja>- ^ 

. tXLLiu^A l *>j <*5 ja J*>j\ < tfs\* 03*1 0>>* 

3 jobo 0y>- 0\* V s \ J* *S t Oj * ^Ij <J P" ^4*3 J* 033* ji^ 

\J“ 3 $ j>- aA*>- 0 \ jt oM^*a»-jl t?^^-****^ i ^ 3^3 (Sj^*j* Oyz* 

^ 3 j >- 4j v\J^?j| <3^ ^3 1 w**"lfl^^< ©iAo <_-*«l _J <£^.**2 

j \aS* ^Xj \ ^ $3>-j4. 1 4^jl-U>- Jj j\j 1 

C^s-L? (ojJj e^l.> (jlli r [» X'V jXL tij^ A 5)o \ kXili ^5 b j\ R Oj ,JP \ 

3 3 Z j& <£j 1 (^1^ J^ i ^jb-^ R <jJa Ob iU . 

l£ J ^ £job (_^kX*.> 1 . sy** ^ *<Xj b _^b 4*« (JU***i 

Jp b J^-O (jb^U A^;U>. 1^ O^S" a5 Sp'j* ^b J 

. <A»icXfel .»-9j P 3 ^ 



cJljJ oLfl^asfeyo b ojjUlb 

} ^ J .;^ 3' iJjjy* 4 f ^iJ 1 ^ ^ 

jlfl,Z)l J&i j\ aS^^ZJ 5^ a 4j 2 *A3 j\z 45”""^ L*5^y 1 J^j ( l^olc Jjjb*” 

_4i lj aAC^J . j.l£«.J J-i 0^ OLoj^> 

4.5”^AJoltAi IjJJ jli J*{3 a £*>1^ ^i.C ^La^a^eX* l» ^^^-dLiy aL^j 

tAl) L*Jl> ^IasI g\j*j\ A.* L-'l"'! 4^J ^ lj iA^aS"^(_£A i _jLi.,> L 

£ j.3 1 Ai ^-**>L • 4j b Oj ^LiXsn <^>~ l*a aMo ^ ^ k 

j ^ C<m**1 0\}>" ^3 L*> 1 < ~* i ^ J3 • C**3 (^jl-iw 1 OjAJ As 

4.5” ^ l^ilc Jjjl>-j! c£AjA»v> 3zld CJ<Xo j± . AjaS''^^ J,) \ J*£- j\ 

Sjj* . AslaA-i aI>-L^>£» *i ^**1 4.3 j _J (—-3 Lc- (_^l_,g>J A> 4 JL*j1^ 

A^tJ t_A>"Lri» AjI> a 5 js^S^^^Ci.-o^ly^.a oA>£» Al^lLw ^l^jjU^s ^ ly^le 3j^" 

JIaIjI jbz*’ A—5" C*<M^ ^i*yo j^ly^® J^-sia^o y*2 As A>>^5*1 ♦ 4j ^ A*i 

j i o^? ^jjasji ij ^aJi^ o^y^* ^ j < c~-i j<pUi.!j.>iij jL~? 
^>1 ^ ^1 y^ lyj. L o^lc jjU- dL 



I ^UsAa9E^uS l < 


ai^U <£J* $** 3 • zjtj-y*-*** 1 J 

jl> j\ jLiL-1 ^3 i ^^fUa.O CM*-* J L^I>-1 A5\x*^0 

* ^>51 ^j> 1 -X.H^ 4.j 4.*-*»* 

4.19^5"^1*5a* L 0 l^|^Cj 1 _^L_**.» tJ^j |jj ^Ac^Ls^asicI/O l» 

4^> liL* ^jLji^ i^^lc^ft £-**3 tilj ( jA+.£*JLi Ju 4.>-^5*. aj^i 

^>-j Jis jl ^_j<c— iy a-oji 4 >j 11 > 

J)j 1 j j$ of jyj* ■ 0*3 ^j_la,ol as^i^.a O^lc J^U- til^j^^* '***’ 3 T 5 * ^ 
<LS- lj ij,** 1 J tj^~***j*j i tXilj Oj t -'l J <>V( ;-J I? <z*>t) C**“l {jS-~*J* ^1 

y} j' y <yLJ ' j*\* J^~>. \ by* 0 \ 

Ja^-^isjkai 3 I ** m j\)j* ^ f^yysy) '^(/J^^ '-Or-?* 

.O—aXj 1 333 * <Jt 5 ^ al$ L^^aLIp <£.;L~» 

(5*>ilj I ^»ac li_ Jai *>1^-* jl a^U l^.I> 4.3 c3lj^ ^ic ^3 [>■ j3 ,j~> 

jj 1 l 5^U.*» £jl*ji a^l* a 5CL < ^AkajiU^^aj S^lyU- 

aJ y ji jl3- <Ji.«l _acj.-.? li As>c-Jo 1 ^jjJ^JaJ .a3f~ 0 l/ol» ^.s>if I 

C*~.-» J.j Uj_j 10^3 0j ^ < O^lcJjU- Ij_ ^U*» til j 

^3 < yyy* 1313 t —^ aa^» 

a^» afc|j.i- i.^^9^-3 ^e»l^— 

cil^.»ey* A^Jsjlfr L ail* oai^5" 4^3 tilj ^-.1 Ij A.s«c-Jj' l 

(^yjy* i*>eJ i^j^-o 4 i>^lc a.S" aJ.S"^^c*j a*_l* C-Jl )3 ^ 5 ^ 

. ^V^Ia.j y C-**l c5 » U51 a 5C> l L a*l*^ Jlali I cj€^y^" A.> 

^iOa . C*-l i.=^; :>;>* ilyl^^lyU- Jy_l i!^a* 


Catract _\ 



Coljj (k 


\ • t 


Jjjl?- lib 0^1 jj {>• lib j\ ^J.S A-i^ a5" AA^j^-o 1 45"" 

^1 ^jo ya>- A£>1^:>- 1^ j^-j Lj 4.» \j \ AJ|oAA< O^lc 

4„£**-o~ft c3 I ^^ < ^ Jjjj* U 13 4 5* AA>Ii 

jjy y l>* t -ib_ d> Sza$ 0*«1 ^ol_^ Jjjl>- ^ y m j < C** m j5 

■>,»“ .P j*~;i f* J)J5* J^“ <>^P -? 

} • c*~* Oj ^-5 ‘ £*~\ Jpb*> 

-j-iOj ^ 4jJaA$<;J«aiA^L^l>”4^l5oy>ci< <ib _p 

O jAi4.> jLj . Awli oAjoI*3^^>’_54i^**<^^} A>Uju**>^> ^>4 .j Is^LaJ 4jj^j 

jjjb>-4j^S"”* 3 I }bi 45"U-ji ^_J 13 o^3 jj^U- <ib 45 "aI91 c5 a ( jIatI 
• ‘■k. ^>^5"L«4 j o^> C^le 

4^lL < £*+»\jjA.) ^-’ \ b 45" aAI»**j JV&.\ L^jLjI 

jj \ £)b j (Sj^**"* 45*Ai»b 4jLi»i^^.iaJ^^ 1^ 4*l£j^*jj | A» b 

4^Aj < A> $^ 0^3 Jj^U^ 0 ^ < —' '0-\*o Ujb- 1^5 J 0 \ (—^>L«s .}!^$1 b AJU^J ® A$lj 5 
<s^t' j> 3^ y<a** ^->_Ao 3“** p 4^jU>- . AJ yt> l— _j ^^-a-a 

^*:p <>- u ! • u5 ->i^ o*}j2 T df^ 

ja a> ^^ 0\}<£^&j 5 ^ <£ ^ >^<y ^ 

. A <J> 1 ^ ^|oAC . la . s . i iSlh ( A_il5^.*S aJ j.) &Ja jlfi 0 ^ 

J* ^ <^3 (\Z**m\^j\ (j; j l^.-o tib (aIs ^^U-Li) C*»b_A 

< A> jli I J 0 \«——-s _^i 3 a 5^"Ail^JA L-S"aJjI >_j & \ C—^3^ Ol^5~* ^ 

Ai ij? ^j$*y 5 03 ^ 5 ’“b« • <A-~w-J 


-jb>^ ^>1 aj (^1 oAC Aj d4cb 45 ^ C( .La!. AJ^-i^yJ - 


Retinoblastoma _\ 



N * Y C*\jj <^0 [> ojjlL* 

4, L Q\y Ao 4 ^>-L^i 1 45” • 0“J oA*£J A^.>-l^i Ajj^-io 

• £*&JZ \j <Jj\ Jb^ l* 3.?^ V 5 * ^ c>*j» 

(£JJ l 3 Oj j* oic4> <^*^2 t A-Ji JjL <A> L» j*i Aj^J 1 J 

aj.5”^.* 3_j^> 4^5^15^ ojU Oj <>J <*5”~c<~.~> i)j^ l 

. Jo Li jliuS! 

<^■^->3 C<«J 1 <Z-*«J £) l b £**> \jj ^jA*a>t+.A dS 

_4o 4o LL-o Li t l^> 1 4.5””"^» V ^ilp-1 t_^*-4o < 

jAJ^jl^^LLiliAj J ^LU .Jjj^ 

a~is^ <_£_j Jit *5" <a^>L o^L&a l? i_a-^. 4.J c^J 

jJ £j\j} <j"L-l^> £--»j c^t? i~rti 3* tlpj 3^ 

^y l^-4»t»6^^lr3l^^li»l 0 * (^lc**J l c^iOj a5”c«J 

. cA C 3V 

li J^OiAU>- eA-~«.^S UiA^J 

_^1j j)^^>-^CawJj-c jJ : Jif JU« 


.©jLM Al5"^<» jJ jj ^*.5***jL«j A.^jlc a 5 ^)J4.> M a ^ 

t/^*^*J;l5 0'<y^ £_y 3' c?j a*?*** J®*3^ ^SLi>jj*jS ^c.y 

'ji ijl ^ 5}~’<^$ A oJ=J- j 45 oJ (^!4 .Ip- L^b J Jl>-! 4o>e^I; _5 O^-i 

. jko l> 3^**^ l 4^0 aS"** 

Aj^^S” 4*3“!^* ^^>JLo4j ^lc ^ A-O.5^1 ^I^aIj4j _9i t 4l£*^« 


Retinis Pigmentosa _ \ 





\ • A 


\^^Lo 1 J < AJ la a5"C**«.I&C*La» JJj \<Aa 1“ 

LLjI; <Z* 4 ?~ ,jA Aj j 3^ j\S* iS *'^‘-'^ C ' ■* ) 5 A y 

£Jp 3 p \ . Ollib 

J-^ <J*j$j* cJ .?<■>* 

. t£j>lcOo 0^^b’ 3 

£>l£J lAjIowX^ a.-.^1<^ j y 31 y* jb>-.> 3 $ 3 a5^)J • i ^i'^ \ y*& 

Rb Oj *jy* j* J’j^ Oy^r 3 <Jj\ ^jy*° ^ \j ^U*j ^A *S 

y>j i j~* < C-*^l O^* i>^l Aj (J*jl Ij “1“ (£ilc <JJI 3 C—l 'Jf 

Rb Oj l^JuJ^ jy* jl (S*^ l>ci \ jl . 0-^>l Rb “(~ iA-o.^1 

f]l> (£^l*.*.3 Aj 0* ^S( jJI**.* 

0b4^i 0 ^ bjl C*^l (jr^-** RbOj A»« ^ C**“\ 1 j 

C?^ ^>-J^»- ^Aj^jL^a jb^>- ^1J ^ < OjLi 
. \ Ajwsi^l l ~* , \j3 ^ C-*-l 

Cf'^ stA ^\j3 o~~/W ^ iA^J>'\ £-**y la^l^Aj ^ic t»! 

o jf {$*£■** 03 >33 \ 3;’ \ : > 5 ~’< 3 a <£ ‘-^ , ’> 0 Rb £)j *$ sy* 

Rb^U JJl l^5\<Aa *S'<Za*»\ (J >{»^>^ j} o*£)\ siy^Cy^J* ^ J.j 

A5*0—^ ‘ sZ»«»-J ®iA5la-& ^bolS'( l)j £ji 1 ^Jy‘>‘ • 0**^1 jliLol \j 

3^ iS x> ^' > ^ 3 s ^*b AJli>l^ Rb “1” <^-.a^3j ^U>.>-1 t\U L* ^9> ^ip 
r -* 3 3 C-*lj 3 ^ja*ap*l* a5" Jp 3 3 £+**\ tS~ J l-o-I^- \ jl>-^A.a . 1 j 

. \j» ^\3 ^ ^ Cr’yj tj‘j~* Ji 3 ^ 



Col JJ (jLcK«s£>eZo L 6jjlCa 




I-S c~4 0y&~~***& s ja$^\ s.!^ 

t j*.aa S^l^jl>- lihj,} a 5"<_£. C**-«l (A$l><X«s>^,}<J^ aS"c«*I ^y J^Lolc 

0^1 ^jLo^o a 5^* Ld*«l t3^<Aj • C***! et-XC o<Ao 5J$ a \ • ♦ ♦ ^ 

(J 5 ^>- jZ .pL® L> M ^*Aa* $j\y*j\^^>j5.£^\osy ')k m ~ : Aj<3 { J , j2\A U 

^lc> \j He Oj A^^l^p^iAiio jA 

oU>^.® ° j^'^. \j*.j 

^j Lr a^c**> <S(j*j\ <£ Wt j ^ t£^Jpb 

t£^*®-j ^yy<y\ * vX5 ^^ *y?5 ^ ¥ 2 

— <—> \ lX-o [a pU ^>Jo<Ap yj AiCi U>-a.j jIJlS U 

jl>-^ Jjjli 41^1,3 \j £)\ ^ y«as>t.A £)j aS^IiA.5 ^j1a» ^jLi^ j£-Z> ^ $ (Aj^I 5jA 
' ^ ¥* tXj^Tjl JLkj I^JiXo C**“l ( j{sL*a ^y j\ (_£jLk-.» < j u ^- £ ’ ^ ^ 

j* 0 \ J\ J3j % j\ \ a ~—* He 0} 

-)3~j\ <S J^-*-*-* CL+a % ^£^^S ^ajj\.2x3 l a 5 ^y L««5"p U1 • kX*J Lo^n^^lj (jL®l 

La^o£’^lXa) ^&S iAj uCjCjI^Iaaj l j^if* I • ^x^S ^a 

. wX^Jbl yiis oV^il^’l 

A-m< uX^l^>"^ya c C**« j *^»*^y j* L_>» oJCj l> A^*>* tilj I ^ I fcoC 

0 jA a] Iam *\ >* : dnlS" IwLti ^3 OLe35»CLa U Asr>A*« 0^> 

(_^^lu\jo a5"jXj . AjL«\j,i-»l^ a] l*« 

kAi l<A* uX^l ¥>" J^^<A>» A^*«J^ . tA5j>^j l/ 2 ^^ Ifri^A.! l 


Huntington’s Chorea _^ 



Col jj ^ \ N ♦ 

A.S" <AlS" <iS*jJ» 1 j Aj>c» 4 .»*>jfr L <dl» 4_S^ (£\o\_yl>- a5* 

0^ l? J>s£ C*j\y>}\ L \.*>\*~Ji>-\j[> 
Jl>-UuXJLiU He jS*"” 1 aXj 1 C'.—ssj t 

\^3 < jC* ^^5” ^ y l^> \ jl a5 ^IoI^jU- ^>1j* 

jfj'Jt'Jjl* ^3*3' iSj^rtJ* <y^2 £>j*>*->. 

^y 0C>1^,>^ klJLio l^5 1^ J^S ,j>\ ^ 1a.> *S^>\*<>}\ y^ • ^ <y“ 

<S aJL-U <sJLilaj Jl>- ^s.£**~\ ^5 <■ ^y^i o^c- 4.1 \j l_^> 1 

jjj> JU^>-1 . jl>'^ t ^S*iAi jjs lcU»t\j|o^^S"4£r jji 

* sjfidtt** d&*j$0 \(j£*\y^ 0\y^ \j 

4^1$ ll>* . £)l£J < Ju*,;4 J i*ji \jL)^5J$L) ^ ol y l>* 4 aI> ®^a^i»X 

.iA^i^-o ^)l^.5 O^y <— ^C^\f^yj\ a-*1> °j s y / <3*3 ^y*<j>'* 

a1—4o j o$y <_;iU L i ^Jili ^Li'^C L* 

j\ 5 Ji j$> . C-*“\ 4l$l>_ jlftli \ <J“^ Aj t 5^-*‘ 5 3 ^ ^1 a 1*«L« ctu 

^ 1*" (3^ ^<31^ ^ He <-**!> yjjhj 

*S c**\ <z**»j$ • ( He “f”) c**"l • C“*<\ °}y £ a^ 

il J\ 0L» \yj < C*~-J C~»js 0^ 2 ‘ ‘ x ~~* He 03 s\j\ 

l^> 1 ^ A.S^«Ai < i»ljAXilj> $ 5 ' 3 r 5 ^IL- 

li o^jLiL* 4.» J^^>1 ^^*1 • ^ iAlS” jjyy 

2 >jy* ' 3 I. C^liAJ ;He Oj £j\jj i _y«a'*ZA 

\y( C**"l 'X^S‘ Iaj^I £)jy I {j*** a5 

. C**«l o<A,£> o^li (^Lio o^\^51>- ^1 4_<>»*> 

3 I f.j* £*3 ‘ ^\j>.}j\J*i CJ\j^^ 1 a 45<£l4i*Jo 



Col JJ L 6JjlCa 


2 C**"l He H“(ji^J y> j_j jj<a3jJ }L** ij ^iX»l 1 £-**»\ 

. iXwlj O^J 1 j He Oj JL*^>-|iAA#^iO♦ 



*‘ * 

* * r* ... , * i>~- 


. jjbJUvi (j£-* 

. Y a \rf 

• Jjl j JV-. y o«*a. 

. jjtj JL- & (£>- 

. jobJt r o j **°i 

^Ll.} 4>»lj* J>fZ, s TV j> m y-*>‘> 

t* A.>tJ < <A>- . C***! 1 ^ ( C*<3 jO L:»e.®.£s 4j>-^S^| 

jUi^l o* j-»v>l f„j* ^js.j^ a > j**°\ ^jJ? 

c—i C^O • Oj? tl>^l 4j A.>w^>- 3^ He Ojj***\\jS 

£L*s&£)\y Jl**< \A \o a9 ^}ic. 

<-~Syj J&}\ ^**3 < <x£»l> He Oj 3 °"^ • *-*“*^ He Oj *—^-U» a5"~ 




Coljj ^ NS"? 

A.^S.3 hX^U (JS^~ i ~j2j' Lfi ^ J^*\ 0~i ’ 

He OJd^^cr 3 *♦ 

.c**«\ l$^*1 c—_p e*j\ «-x>«5ji ©♦ w r**A Osycr 

^X»\£(J,\o$\J j~> \ Uj 

• {j> ^Li^-l asiy^A sj.'H*. \ 

jL- j\ jl <j^>zi sjj* a.^ a.*« _>5 

‘<-X> U^» jU-ul aS' C--*^ ^O I j*-* s> < /_;■**•>■ j^U ^^\ • c**A 

j\ t;;U-j ^ c^^ui ^ J© ^ 0i>- J} 

jl _j\ y A^-ld c—1 0^> He Oj <j>y jLZa-U, < C~»\ 

, AJZS j (^)l^a 

aS' dijy» _j ^\ ^ Luj U 4> ^S>hJCS : 

< sj •*•* e^—P y^-y-ry 5$^* j* a5"* c~*\ <^>^>1 CfesjS'j* 

cAc . eul>y^ crjzjj tifj* ) ^to c^lyjJsjr j ^ y^ J^U 

c-****^ j-^0 ^ a^Ls** c->j>lc jjjls>- < -^, • c**A Aiij ^.i Qj dL $ y~ $ 0 ^ 

• c—1 cS^Co Oj ^yUU^ odf^ j^» y^^«» dGsjf j:> *5^ 

i_^ 3^L? —tf-“^A.l (jT'^i —>J £+*"J< A^j ^<£»^ Qj dh : Ai X m A 

iX»o \iAj \Xs*?> \ . lAiJ^d & U-.j Ij A.J 4 .a^> \^ ^il^o 

At -?^ k (^^U.-.»^j i 1a.i ^4jL-o^ aAIAj_\ ^ 

C^\^3 <jjr> JS J\^\y>\^j^ 4$J?\3 z}\ ^ Sjl* uX^ly^^/. jL> 

^ or**. 4 ^^ j\ 


Amaurotic Idiocy _S 






Coljj pk- 


\\i 

-jiUU df jj 3 *■&> * o^jb j s j j+fA 

olyU-^J js o<x»a sr Oj <^Co \ . uU£l»o>* jj> 

. C «... « > J£USK* A-*l)'a^>E^> iSjj jl 4^3 b jlali 1 JuJ 4.J ^Juj jl 

( a-f- ) ^ iJjJJfJ*- 

J^\ j\ j iX> x*j jjji Lo j\ t ^ ^0^.3 03 a^*» 1 

Juil* ^jL* 0 _jIaJ . C«*>1 “^" (£_jl*—■& “^~ X “ 

cTi ■ N *» Y* d-*-l <^| ^^1 ^ jy* JS *5 Z**~\ (Jj'k-ti <jL* 

• c>«*"l J 2 ^ Oi^ 0^*^ ^*ld5\ w**<l fils J 2 ^" 

. ou ~» 3^j~* ^ <yyi^ o^—«-* ) yj* : ?j* JO* 

crik-^^ J cr*? 5 <j~S ^ cr^.iij* a 03 J" 3^ f»y** aXjU>- 

“p i/ di 3^ y> c?^ a 03 jLl>l^ a 03 J*li 

iXiL»» 4XM,5 \j £-*»_j o^ 1 ** ^ jj*! • XJ* C*9z>Xi (^1*Aj>bi Xm3 o« 0^ 

3*^* i* ^ irf • Oly^ ^c^-l ^lJ3w«. 

£-“».? Cf.S^. * *—•“‘■J 1 j a 03 <3*^^ J^- 0 *^^ ;i 0* 3l^* iXoL» iS 

<_£l^<X»sj lX-o L» l^> \ Lo JuAIj a+ 3 A 45d«*»l jji I 

Oij*#c^.? ‘ jUl>-l a.«s p \e 

ji dJjUj j$ L* 3I j\ \j c£^l—c JJ! 3^y^ ^ a 5 ”c«*«I 

< OJ^\«A5 J 1^5 a 03 sj^” <j* L-l*«l 1 _\ (_fl^4.»tj ^1 lo . -|--}- 

j*j* Jl + 4* (J^i : 3^ 0^»l ^ cJL>- ^ t3>J 0^ Jl 

^juu^j 4^s> ^*>-1 j* js . (A-ili a+ 1 "l -- ^ j* j* k "J^l* a + 

a.* j\ j jXi j\ ^fi> a 03 l^3 « 

(S^=^t 'J y jLis^j, <xLi«.jb a 03 Ji^ 5 3 ' <y*y t>y j* Ji * 



J l—i ^$ i jUo-1 Ju^»1j Oi»li ^ jL^j4.> *^Ua 

. AS^jJ £) \ JLJLL^Iaj o-o jl—«**> 

Jai jl aS' jUls-1 ©♦ j*j* tfj>\j> J’y.J'S : f^* - J ( J- 

‘C—l ^c^f^>- tit j* a 0 j a0>>- <J a Oj 

^l—<*** a-£»1> ( jf , tf£j a 0 ^ }a\jaSC*A 

Ja>- A$i\ \ t jJjS £^a JoJaU t ^.; ^ 

.ITT flJuJ \ j$ \J A^>’ ^>t> Aj l—> iJ} < A-£»t (2)L-» A^t> 

jA^ l» Aj t j C*—* $\ j 2 a Oj J a5"^jL* 



gggg|g m 





—j) O^tf* 4.1 **o^4j £.$5 ^Mw?! j^Jlc 

-Ju-I A*Uk»B EUGENICS IJS'JkalMc^ 

J IcoL-w f*s£>Jj\ (jii Uac b i^Ljl A5”i jj ^l £)$yaL o Jj <C**«I ^0^ 
<J'5^ 0 ^—^ * : ^ a>-_^U sy. ( yS~o*5 (S3 • 0 , 5 ! j j <y<A? 

3) j-3jOU jl*-e j** 0^*'5’ ^ (3-°^ 1^.5 j*s>eA 

0U>4> £a**jsj ic^o ji 1 j :>_?>• (£^*> J.a& < j~* ^j_I j\ jjly^ a5 

® • C**«l ©<A,i £-$1 j Ji ja Q\s>\S*j CjI> 1 j$ aIT”<aIT"* 

^g*"U^»< ju—>_ j aaI>> 3 ! L$x> tj ^ ^ c 

ji aL^.* ^yj ^!Tl j o~i AiLwilj jj ^jAcsJc^l? aIa—^aj !y_ j < ilij! 

^ AJt>! j 2 >" Aj.Ij^j j «.3®-tf“® 1 j S* 3 5* ia.a9 < ij^L> 

: <aJ!» tA^ly** Cj~*3J 43«*^o c-jIsJcIjI 

. Ju& o\X**S~ <ZaJ l<AJb aS"^*-w 39 c^lse-o 1 _\ 


Francis Galton —X 


Eugenics _> 



\ W I ^yl 

* {J&XS”y olj \y*J>- ^CyluaA ol>J)l _X 

• <y** ^ xi^*^ r^ c <3^'- N " a —r 

C«*>^ ^^Id-J 0 L«aij L_1 0 La$ j$ J»o^> _« <— 5 1 jl — 

4.5” t^lslclJ I oLw J,«?l jZ'd Aj iaii l»t-oJ i^^-*1_^>- 

t^liscijiS^-aUiTl c— UAd ,jJfi .j *f y 

AJoU^^BIj AS^yoASjl y,la^>zA dij l£\ji C^l^jd c5*tt^ 

Aj*cJo . Ai^j^-A < ASjlOLilAi a 5""*< j^i ^1 j\ ^Ido 

^dLyJ 3*y_jl l-> to Uo^U [*J ^*3JW 0*3 dAd ^Jj a 5" ^^d^A 

Oj ^1 <s\ Oa*J y Ad A*I y^~ £j Id ^Id-.> J^l>* AS y£*> 

1 j ^y*£> y a ^ L» J $"j L» • 0*3 o^* (3"^ <3*^ a 5^Ad Aftl^^ ^**-*.5 jl (J“t! 

.Adli oAd ^3^ c£^Aj>3s JS &S J> J$ . ^Hd^j 

-Adftly- <s^o ^di }\ J^» 3 ^ Al^ly-^l^d*^ <j[f^ySj> 

}\ tf Ud/> (^** 5 ^IAjuAjmJ-J ^ 

'AdU A.*d|,5d)_^^ll/jlc 0*3 f jS^-^A ^d* ^1 aa^> 0_jLaj . Ad Aft|^i“ ^aAmJ ^dj 

0^^ c^i,jA>- Ij LSa5«s^ d>3 o^Uj 13 . i-j \ ‘ * ^a3 

c^lfto^l* y Ift j jl ^^L.Ai .1 4.5”^j^>tXxi ^Isls*- ^Ll^JsI Ij y c3 

jl c^loAC ^,^*<d‘-«'^ • ASloAd ^.» d j J^d>- <^1^1.5 l^Jj ^>di^i 

f~*s ^ c^l— 1c* 4 £^3^ 03^7 (j~J • A^j^ a*i L-^j 

0jL?i ^>- J>l AjJ C*^-**> C—»1 ^d|>^5" iU*i j! ^**d*l 

1 . Ad Aft | ^>- Jl d*i l^. 

_Aft|_j>- Ayol^i ^)ld>cx>.ft l^l-J ^i> a!j_| Js ^»1 t AjU ^BL i^>ld>5^.ft 


Best Fitted _T 


A. R. Wallace _\ 



Culjj \ \ A 

j \a \ $>" a^>- jj f£j>- j\ f! jm> 4^j \ U cJL 

• ^'y^y* <y^y 03 

OjA&^l i2*am\cL> j{*C- I j l 1 oLo J 4j UJoa9^raa1? cj i^cx) 1 

yu-rfis c->l;*elil^,> • y Aj Lo_ 9 dAij ,>Y_jl IflJ 

^U<8 . 4.5 1—>_ ^j^-O 3^ “C^li A3 jly y^>- j\ l £^ 

oly>- l> ^.llsUI j_ yL j 4Y < _£^ly^ i > . JLil>^Uc<il» ^ilsleU y loj 

aY^I A-J y Oj<aS ^Ai_j A-ili i o^>ia ja (£j\ A3 I —>■ ^^Ai jl y <-*>■y a y> yl^A 
^ O 3 .j > 0>jf J olJ^} SJ5* J> 0^-y >5 & •*>*.& 

<yt*--k y «A3j|y Z'J** (S\j* JS ^<s\y \ <J>„Jy*J 

o^j! jL** ^ (£\j\z ( Jy**» s\s>j\ Jy*J} Osjfrj c^3 j*~ 

• a^ ^ A*ly> _j 4 j 

. Ai5y ^1* 1 cjlilyyl> ^jUl* y ^L> 4.» <^Lj1 _ 

sy*) *i ijJ* 1 *jy Jh°? 3^ ^<s^\j-^\ <y**? 3^ <y** <y„ a » 

a.L£ 1> 4Jii|^ 4.5 >ej a*J y c*^» y 4X-51 jl lj a! y 1 y L« aXj 1 3^.? AJ_J ^<y 

®a^a*3 a.j Ll* 3° 3 I ( 3 c ^** j<ia j ty-^ <—> 1 »vj ' 45 ^ 0ti3^ 

. Jt—5^li O^Ur l> 4.1 a5 (^!4j»saI5 i AllS^^y 

^5a3Lo^V^IiaJ^7 : Ca*«I OjIaC 0^ ^ C**"l ( k ^~ 3 4^uJj 43aa«^ ^yuub i_jl»tI5 \ 
^)l—i|^ia.33;^» ^5^” Sjjfjp* (^|4^c^o ^4.1 t-ilslelil 4^J 1 jli>- j j*-*.* ; 

^ All5^ aJ^i (_^(_^AjLo —*4j|j> 4TAJ&!y-^y — ft 0^^ M** • C**“l 

AA|y-yy *» J& 

0‘4^>LJlc- . (_^1^> 4i (_fl^1 a5" 

—4.1 1 j 1 IfrL3 "_j olS \y>-^ 1 ^(jLo . C»*«l^y^A-U (_jU>sa 5<-JtU»c^ ^Zq>- 



\ \ 




. oL>- Aj Cwl^i l^J 1 j\ ^$ 1<A*» ^-wl5""l*j J^ 

oU*3l js tSj&r jl jj}ji ^<5* ^ 'r^3 ^tijir ^ a - 5 ^ CS ' a (J^*. y> 

• c***l JJba <aJ y ojdi £) ^ < <A.> Ji<Z+~»i ojj* (^I^aIaJI i^"^ 9 

{f.^i ^.y^ oLs^il Jjj jl ^ I £y -P>- 

^*£'y y^*** t3*b“ <xJ y <b 1^ ol^jidi C?^’j il^$1 A*S”^ <^jS~ ailiZ-^1 jj\al* 

cflj>"! (S^y • (J^* ibJ^r jl dcL^ab (^[yj 4.S "!j ^ (Ah5*” 

(J A^\ J} fj^> ^ A ^- 5 ^ : Al-jU ‘‘M^! <>*J 

<L)j\ Aj ^Jki j\» <b> j\ j ^-X>- 4j>- l_r Cj\a.ms y> 1 4jCi \ f5,J ? JJtA.cL^ttl_> ^iLixa 

Jj-xol S_;b a5*(_£uXj_JJ>- £jU_^1a* ^;! A^cJIS jlJ[*» ^*«b . iAJLwj^o 

aS(JU-K x^i .Jui JtAl^>' Itbfci £)L-a.i j$ oJ^a \ A.> v^»?I 

c**-l ^rlc^bUijl _jlT _j c*M^ 2jbji oU^Usi^»b> Jb>ji 

ol ^L ^ ^ <ji 1 UlaJa^^^j o^bji ^ 

jya&*> <^>I<A> C***>lA*fc-*»>l^ yt^sz.M.i aA«^.^ A» ^ 

OIao^I ^«a*> Sjb^ ^jjl^^.J>-jb • cUaS*" 4 «Xi»t> <W^ J j*3 ^ ( J^a*-° 

^1 jl . 3jU 0>^ ^ c*sU^ < c?^ £ <£ 

^Lj| J-S* oLa-s CjI otbi^r" 3 ob>=Ax» v o 4> 

^J_l bo . tbLwx^^# ^la.5 Aj <^^Ia OIa^?J1 ^JO^L-x l C-xxx|«l-^-' LLi 


(S\—t>j J^aUIjI a5"^^j (A^|^>* ^_ji\i>=^ yi\ Aj \ ^y ^,ic 

^^bw»!^lA ( <b®li ^jl • du Aj ^ j£ <^>- (£&*) A.J (AAl**^ob 

3 '^ J^j ^ < 5 * 3 ' *y 1 £j> s 

. 1AA L*.>a b j Lum> Cy^~ ^ ^•‘.AC J^a 



ct\jj ^ 


t£{*j 3 ±Sj\ (Sj^* 

Ut 5 ^ ^5_J < c«"l oiXi >AcL*^aL> j\ O 

JjjyUo JJ> .Jk^b l» <y ^jy 0 ol^?Ji4.> 

Oy ^^y_l j 2 > • 0*1 osyjSj** j$ 2 \V©V Jl— £y<yj j\ ^(Jy^ 

oiXZ oJkfcUL* 1^> j ( C““l o$y ^Ips^Ia .1 Jaft5 ^^3^ C-w^J****** 

• £~*\ Jj\ (£-*-' tyy OJ^T ojj^! a 5"<^y a5*^» 

J*c db b ^yy-L. ^*ac *j 3 ja\ • 0 \ j* b Oy 

—^**-1 ^^>-1— y jb> jl I ^ 0 ^ <y* y^y? 

. j-uS^* f^r** Jji^l ^ j-?«3yU 

J$ J\ ( j!^9 L» <^s*i j>j_j,o J-* 3 * Ji 45^1-5" 

L^j \ ^1 <x<.j \y y* c**"l e^ 5 \ Cy? 

jjy j\ 4-5” \z***^ \ (^y >m ^“* ^j»A^ . iA»—k5"tf^I a**«| * 2 *+a$ ja\> $y^ ^uijAj 

4.£H» i <A _i ^ ,3^,e4.j ej* yks* C**<0 l^olyl^- j\ ^ajuAj a 5^> ^-" A,fcAa * 

. cXllS"f]li JlcIw»U^Ia>*»o ^1^.5j $y>" 5 jl ^ ^ y a5"c*** 4 d) 1 i-x^as 

<£j~>- 4JLa 3 yjJjO’ 4.>-b 4.53jl y+» ^1 <s^ 

< 10^—*„3 t_3 ^^*S c^-^1 c^aS* ^•■"^ & 

j\J^J £*j\ ^Co^> 0 1 jyjX syZ i_r4*~ J* (Jj or^ ^.3 

0^y» }\ 1 j Oy^-^^ ^jJUb sy^ry ^V 5 «3 ^ -? 

3^ <jrt?" ^ ^ ^ <^»\y‘ ^ 3 ^ 3 ^. cr4? m <3i^ 3^ c $£•>„$ c?U 5 3 y.^ 

Endogenous >_r Epilepsy _T Negative Eugenics _\ 





\r \ 

^r* 5 j Oa^ &* 3^ As ?t* i ^ oly<y ( XV J*3 ) £-*-1 .;ab 

j$*l }lU . ajU Oj £y?4j cs^-***! f I'aSl yj Oa^* y >* • ala jU~> 3 0 I 
/l. a.M_^>^y*A c***<l 0 I iJ 3 b ^(£s y «x£b as Ls *)^a€j uJUyJ 

Ol—-* 3I J ^ 3 33 *y?y A c 3 —yj <^*^^*A* 0 alyl 4 —s^ 5 " yj *■*•* 

^yliy^o y» Lrt?' 3 l 3 y* y I 3 1 <-£ <A, y?' <s^&j J?\ 3 c^j ai*l^»- 
jL~, l$s 3 < ay o:* 31 J33 yy* 4 i U'ly<y 3; 3 lj V ' 

<y*sjJUl^ . c-**> 1 ‘^’'faayya^ajly 0 3I jj-*y£)j MU .a.;jab 

uoU- Jkd^oli jL**»> aib 1_ -.3 lc> £)j dlj 4 j»bJo ja _j . ju **4 y £.>■ J -.5 {jjZ^JLSl£> 

31 Ij yla* M*y aVjlolyy* 3 ^ay^y yU> j»^ (£j^ 5 a.» yj ^*1 Ul , ayy 
as jl>-a v_Jlc- ^Ig^jLo 3! ij****. ^ <£$\y 1 yU-L. *yfc. Cwla Oy^-* 0 I 
a 5*^1 yl ala*> . a*ay y*l£ <lsU^~» 3 ja \j U’j y— 3 aU*> «Ui 3 

<a>b^*.S yjbl^ yljl.OJ' yI>-L* ^JlC ‘VjJCaIj ja aSjU L-J lfi> ijp*9z,*s\» j jU»~> <J?W 3 j 

ay>- y* ^jUy ^yc. I j l*s 1 b sxltS^ \j a y> Jib alyl b ly j y\ iyj 
3.jy a.s^J!5 a 53.» < c^-a c*jI jj 4.>e*i> L_y 1 3Jis* Cx*. 3^ -*3^~ 

• c**« 1 y c?V ,i x* : ?' 

• O^Uj a.o^ 5 "o^| ^ > ^ 1 ^ 4 . 19 ^ c£lya^ Jj 3 > U1 

t^Ualybi- 4 ^a^b al>_ 1 •I^s'-^ljl JaiUy^b- 

*&*^*.*>2 ju.>U . ^ ^3^3^-i £>aU OU.^ ^s>U» (_5^Cj_a 

^l^sj y^-U <^sl~s|£«^A*j>-yijjl Ul .^Uao ^Uob^ 

^a a^la ^^L?- C^*U <-u^« ^Oj ^ J _3 O-^^b"^ ^ 

•>>?">* Oj \j<j~‘3^}3* Ji ^\ .a.; U^^sby^^ ^b-^lb4> aly i 

4 T \jry^—* J5 y^ 1 y„3 ‘ C*^la a>l^>tS a^lS” ( ysaj 



4 b 


^ ^^3^ 0 £>jf*aA> 1^ Oj 

^Iluj \yj i Caam\ c> \ <Sj\* cr^.j*** 3' ‘ (j~i 33 \ 0 ^—13 03 

^oly,^ ^(j- 

x <C3j Lr » jj \o^3 03 <3“°^ 0^‘3i Obj^» *$ <£jt* j* ^ 3*j$jo y 

ojUsUIj^ f^~<» 0^»<5*» b r 03 * 3^3 03 s ? • 

C****<1 O ^ c£,il£<3^^ Y {Jj <3^ } A~S~ (A^|^sJc> (£ U^muo>^ 

>*3* 0» jLjl^l 03 0 ^*5"",^ t->Uci> I \5\jy j 

3 1 (^y^l - ^ d^*) r <y^l:> J**" 0 * 3 \ y £- i y3j**3^ > ’\3 C-*d ^ 

• J^i>\ ^.p* ^ d r 03 tX ^">>3^ <Jjj* ^ o^ 

2 * 1^31 \*3^ bl . *x£» <aUU^V jl «<acJ;\^jJ^>U.» 

03^ {;*}j* 3 ajta cr 3 >•> ^ O^d ^ JjU*p ( ^->_ ^UisO 

^laj j$ cUm*1 J> j$\> ^1 j\ a—5 I j <sj^->y 5 j 3* Oy^ i • < ^‘ <^*\y>’ Iju p 
*3F?3 iS3~.j3j : *j* s j\j* 0^3^ ^.^*3* s 03 c s*u*j • fij^<3* 

Jj\* y 3^.33^ * j* ‘-'k AiCoJjUl>l t (^-j U _ XVj£d) . JjJSt[» Al*\s 
4 ^*^1^3bU^0^3b^^* ♦ * jt^jij>\^^3^cf‘3^-i}3j* f> 

• Cf 3^ i .J3*'* *$ C—* ^$Cj Jaa$ J^»L_»*S \^a CT3^-ij3j** 

c —\ jU 1 C 3 j ^ 0^<^W*V“ 5 3t^ Or^'t.ri 

i£3^*„j 3 J*-* «^t» j-03 ‘-b }\ j^ 1 

^** a ^3^* 3 *3> Na 03 

. ^3>- i_p- 3 A y^- i .hj 1 ^^\j. 

^ - A 

aj>-1 . ^*Lj1 (£ iAftLw*l>^L_«.i (_^l^.}j 

iC*~y ^S c3Uj- _j ^ILjIj 0^1 



\ X V* I (bJtf- 

Oix-xS**jl_j C-**»l oV l>- JjjJ ^^ase-a Oj Sy^y l^J 1 j| ^*5^1 <Aaj 

- 4 ! C5 5 J^ ^33 \ A 4 ! Ol:** °^Jj>^" \ o^~** £ 3^ Oj ^>- 

J^l* *• pO^ f*k by.j 1 ^1 j*Ui . C—i^U 

4,j A.Id^ (^l_^jJ 4.£j I { 3 ^ . AI2—£ 4_I$ j ( j!»ha.jL j 

aS *Ao I y*Ls j y*^ aA*.*^ 4j l* oJ y~> 0 VaLLo ^■' M 3 

(Sjjb A.J . AS^IaS 1^5j JJ_1 0*j>. Ottj\j* ^f*3^ i .J3** t>' > ’^" ^t* c 

j^*» 3^ ^ J^A> jl«» jlj* c— I {£--+'» 4 —^ 

^U^Xm. 1 ^1 y 1 jl ^£3 . Alks>->L 4.1*^ ^ (^jU-j jo c< ^?-/ J;^ cr l»IS' 

jly 1^ 0^?* o*J ^ o~i c£U> 3 

. c^J^ a*1 _p- 

; la;jl 4$” J>^i ^ jZ> A.> A_a I J^C4 j J^945^?L*«Ut* 

,jL—0^—^ ^i^jl . A-L£>L.» o^y^A OAy\ji) y>- ^J>y>- ^1*^1 

»3^<5* ***^ ^ Oj jl :>j-*l>^ 0*y\ (j‘3^-i33j'^‘ 

crti ^ J-^O’Jj^ <£*33* • ji ^3<S*^-j^ c?Ua^, aJ 

a5u li>- l^j < c^i^jUlx**! ! ^ o;^“ ^ 3 * 3 ^ 3 * 

.Juilai^l^^^-J ya&zA^ U-.Jl>4 j AlS^4j 0 ^A** a „;*■““? d ^ 

4j ^5" 0^3i <‘A>le.5liOA^> t5 ^-^'J^OLft^A3>5> a5^(_^j^1»4j 

<A-» \ *\ At \X y A5^j y+£- Jl^^^y^C- Ol^ ^© A5i_j.>M^ 

c.^-.54j ^».c ^^>-.5 ^ 0^ 2:^*3^ °3^ • j*->3^ o^>***^* 3^ 

3t ; *^t?^f*-5 ^ LS* O jy*> A-d v O \ 

oAi (SJ+2**.' Cum.) Aj JJ^yi y+£ y y+'Z 0 L>- # j^'“ 3>e ' 0 

. <^A}jy \ iZ^^A.t ( jJsic. A&t*Zj 4.iuo—A jl C*J \jy («At £)[*iMa>c.Za • C“*<1 





\X i 



Oj O 31 VU Jlsi-.llji V&J l^bb « X \jCi 

C~-l jZ-i oj jlja ' *->b *» b 03 Ol (jSCj 


(3)1 OL» O^U J^lp- 1 * c?^U.*i <iij JuLl-j^y* iS~^J k*.» 

. iA£>L C5’J *Aj L(3) 1 C*^C aS*A> e-Jo 0*»1 £.» Li^^jiA^L li 

^ £^->jl p«? ^Uyl^ £-»1 _^-ja aC-U^^TI 

AlS” ^Jai ^ ^J**i ^^ 3j^jjjt C*^-*«5 < 1>-<^o^j2> 

jf 1 • .? JV < c£^ < Ai AI^» 1 ^ 


Albinism _\ 



£,j* A' 


$3** 1 0 ^ ^ J Oj '—■—*» ,S.J<-A*a %s\y\j>’ jsI<A*j ^Ijl Ji^^a O**^ 

^1 j\ . iAo JZ^ IfciAjo ^S'Su^mj^a Ai <Jj\ 

lAibl^&tj &.>■ ja <XU5”~£-1a <J& A» \j E W> 

iJfJSjj \j* l* L*«iAa I LoAi 0^ ^ i^f^Ai jb*" <Al*lA^J ^ $$* 

^<j\j~+-* c$b*A» 0^+j* Lrt.J * cr*^ b 

L^_^a,C^w*J <2^“<i^^l*A . i^) I J^C>\ y j JJM ^ i (^b-Aj.ib’ <JU*w! yc>£. j+>-5 

jl^ J* 4.1 . <-XlI,».» (J ^ ^ J* Ojj^J^ bJ lp U^C j*£"$ _J 

^"1 _5^jl Ai jJj La a5*1 j ^ j L&^a£.^- kui aS”(^***< 1 0—0^! iA>-1^ aI^^a jjj I 

iA>-IT aTJlII5*A ^.ms y j «A> jL« ol % \ ^ 1*<Aa 1 ^^ia^-j 1 <Ai j^- 3 ^5Cj b 

JjU- juI-j^a a5^ ^a1^u>_j b> ^}bbl ol^sls- £)IC»1 

L> 1j! f <iA-LiLj^i <~> L® jZ I ^I>- < l^J \ (JLa_>^ o^lc 

. iX> j y I (Jlo^Aj e^j^LkuA ^,ic ^^SxIa 

Ck-j^A^ ^5" olcU^-l^ <dii_i^3 ^) 1 (A.><jLa a5~ 

oLcU^IaJ ^ . CUou>jJ olcUl>-l j$ [s$jS*^ $ A Cijyo 
( 5 ^^"L^aaL,w^Aj b O^^J‘^b> cJ l^>'Aj>cJIj’ I £b j£)j db &Sj 

-f\ . Jkib ^ ,jti\jdl jrf- ife $ £ 

jI*J C^*a^?- ^5 oUUl>-l^ (J } \jj k (J*""*" U**’ J*\ ^ 5 ^—> il<AAJ a>- 

C5^w?? j' c^ J* 1 c ~~? ^If^rji olfiUl?-l^ iU*> ^ijjl 
^jl*-*.} oIcUk !=>-1 ^lj J} . 0*«1 J* J^A^A tAS^jl <sj^ l*. <£JjS" kAiilA 

&} g)s*j\ j\ J O^J OjJ*> j\ ^JU^bb aj }\j\ jl 

. cib a>iy>- ^j 2 j 1 JsI^LIaA jLflbl ^ 1 <Aaj \-s r ~s * jl»> 





• ^>'0 jjt £>UIaX>- 1 bjbJo (_$ 1$ -!£$j ' 

3' ' j*?* <J £ ■o ^ lA r^ 3' \j 

OJA «AaAm ^ eJt5J*m IJ O li.Xib «(Xl<i>loc>-l <^lob>-< J^-ijjSLs 

y> (S^j ^ ^le o'j' ^ 0 1 .' • (^* J^-*) 

<J^ C <J> * *Xjj\ <s »j\»*> t s*\fijJ’ ~>J*JZ 5 '0^.3 

o^3 b**»b i)^Sxi^-4iLJ■> ^y o ^ 

(>a}j5~ La^pJuAp oj$^k*»j$ j^> b Oj^^j' 1 yj 

—o t^' •'***“ <j~t d 0 J J** j' '^.3 

0 ^—^“ ^'^31 • b 03 J" 3 ' «aI***> t£^_—> 

(_£^L^*4» 9.iXaU»c>Lj bb IaaJ l> (_c 1 ^gc)<X«J ^5 4.1 1 A 

£.'>*3' f* '*d 03j* 5 3' ^'^' 3 ' 

*Sc*~* y ! Jl*.!^ <ol»* .XoLu^^a 4^>^c4^dd^S”(^l*4.»tj 

7 -l^i 3 ' ** O^J^^ <AlS^ oIs^Ia b ojlt£ J*^"^ ^ e^iXJLu oj\ 

i an** j' 0^.3 (S V>3 p* ^ 7 ^^ • <^£-i 

(S^^t ^ 1 ^ 3 ' o*-' Jj- 3 * 6 '* OiUi^i • L^i \ j* L^jj jiJ J} 

Or*^ crj • *x d <+£-*.j)y* > b 

^^1»4j . C*"4 jZ" _} U^jlj ^IfrA.ssn^w (^>b_A 0^l>- AjbcJo 

l^> ^s! 0^ ol»A*i jy *■; <^* : v'^ LkI>-\ a51>” 

—y*jj ' 0^3 c^W*3 c^' 3 ' 4 - x "' ^o^'^^3' 

^*3^ ' J ^ ^ C^yr (j J „' ^1 2 W**"t OkXi 4-1^1$’ 4j^9^ 

^\j*}\ ^1^** y JjU U1 i iXo^T^A ^ y 

0^.3 c^V*3 ‘ 4 ^^-3^j’3' <Sj\$ ^ ^--*c. 1 X 0 La <^*j' 1<x>- o 1^.i>- I (j La 





\ r a 


*^Pj* W 3 3 <>3 (jit*"* *£> 

OL—» (A*** . «A^ 2>f>-j 4.1 jj crj&.j)-** ^ s^.3 j J- 

t o*3 <j*^3 a c*?l^_j ^3c 3^ ^U^U ^ c*-^ (_£juo l^s o^l jjs olcUx>-\ 

j*S oJJU 1 JuJ uAl^-^is* eiA**« J >£)bL 4.1 jy& 1 ^y> 45"*"t>e> ^ jl 1*1 

. ^->1 j*. 0 1 SiA^lsjl 

uUi|^"i l&J>ji a #>\$>- Jy> jL~j ^iClfc 'J&Ia ^M-3 

(S^ ^^ J& }\ <j*\J 1 v o j) ^ol»„3 isW>j j*l &\j\ 

^iUi . <Asl> J'-Z' c3 13 ol_^>- iA-iX<l> 4^9 j l^ij o\£>■ < iAa>1*i <JJLZ~+*> 

.SjijJJ*\j»- 3^ f»Jo, J> W 5 ^ 3l (_rti ^^ 

* 3 " ^ J& ji ^jl J*»s \«4IL*-* jo I j MX# 

jJ/*i jj* 1 ^?4.i 4.1^6^# 1 li ©j!j-o-fc c^“l jy*y Oj <331* (S3 

cr~J 0?*? J3 1 *£**\j>- ^=r, 

3**®x ®^L#«i43^M># iS f j a 3j*-*°\ ^j3 a j 

l\»I$3)^.9 (£iX >j J$\i t^l^i 1 4.S*”"(_£lo \y^J\ ^*3*. {*>$& 

Oj^>’lA«>45^iA<Li liAi^S"" 1 ^ Mt'^'3' t ’ * ^1 (Aj 

. C-*S^"' iXLA>|^>- ^0^3 ^ ^ ^il^il54j 4 .L*,>|j 

<vxi-s*»jUi Jli 15 <3315 jj\ ok3<^V’33^ ^>^ 5 - J^ 3 *'^ 

W 3 ^ <_r»j3^ ^3^(3* ^*^.11 J i 

j^TdS^c?Vr 5 ^ ^ut^ <^V‘3 3' 

^ 1 • ( XY' ) al^s^uJ» U l^*-<j; ; -P" ^j> 3^ < ^ &*{>• 






tJ 1 


{ 1 <jj\s*y> o_p- JU*1 ^ j\ l0 J J 

IcXjm <*5*^ij_VjjA.i L»! i £*9j Jt^lj.^- £)La jl Uj_jA? 

^luU? jl ^-laxJ I^jJ « vIa—J oL>* }L.C 

Jaa 9 4_) <U*J! J bUi* ^y 1 oVy.I^-1 ^<?_a*£!^A> ^1 ^ j| . C<"4 

Cjj J.*e> a 53 a **1 £)j bj&j\c- <— <»AI . ( \\* i^ak ) C**"i 

0^' j' i ^ j\ 0_p- ^j*y • *0 ^ < t*?'>' 0 0a>> <s 

_4j \j ^VT Ji*i ^1*1. 2jjjL« ^1 j?-l j\ c5 C» > a^I^j _pl5^^ 9 1 ^1 

Caa*-J ijta Aa 5 ”O^lc yj^ ^j_1 . *Xl 5 U "j <_ 5 ^«ja 

Oj<>J i r ^L» ( j[^.M.^j_j^jlfi> . J>3 c5 -“ jl C*» b ji-» it / > \j 4j>. jl a5" 

0^x> ^ \j ^jV ^ <J y-*^ ^S*\ (J J 1 3*5* j\* 

^>|iA3_jL£*i y>- (_$ 1 e'Sl.i ! jz 4l»t*M.» ^ja+^JLi ,<W j 

oV^(l?-l Jj*as- ji JJ ^C^U 5 ’j 0&*\ • &~> ‘A*l_p' 

f* j> 3-^li.?® OlIsU ^ al^U J>i\\y^{>_ I JJ 

A-£<1 _ j jjj. !>• ^5*1 . <A3j_jI A^>jl_C ^JAj jL*>^ Ca>”Ja«A.j 

VUl>-l a5^LL> j' . iA^> iAA>l^>- ^Lo.£ 1^.* 

-jj^Ol . c-l 'fljfjileJTjjxXtl cX-XaJ*./o C?^’J ( yj-.»ciL> 

• o*aj ^1 ^1 a5~ Caa«1 (_^^i 1 ^1 OjIac ^^-**51 

_j < Ca-«»1 «Aa! y J^-^r^\ c j** J* 

(^1^1 a a!^ 1 UJ Ic- . ojS~ Caa* 1^0^ <-\j l^r(3l ^ li-*j \ \ ^aj 

iS^ijcr^j ^• ^i<5* 0^ 

^^§"'"^5U**.5 l^lOl ja lj ^i^lls-l^ Qj sy?$ \s bXilo^i ^-.j^"A.j 


Electroencephalogramm=Eeg _Y Phenyl Pyruvic Idiocy _\ 



0 ^^*“'1.5 jUl^\ JL" jl 

-3^ ji '-^"' w? j ^t" 5 ^ t>J <yM *y <>J j* 3>** <Jf 

-jjSl) 1 ^piA-e . j^\_^ Jja jL^t tr^ki Oj 3> j J O^j 

3*5 1—^5 \ Lw ^1 <A53\ ^«a*» <_£,>l_£ ^*3 ^»\ f _^IaJ \ 

<tA***«*5 ^jLo,*) y\^l^sj-^5*1 , j.*.c-^\^S**^I a*j \ 1 

iV_jW \jt3 < ^*~’k£ w >‘* 9 c^ 0 ^ 9 " ij ^L^jl w>^ 3^ ^'<*->^ «?^*“; i 

ji tA^'liA.*^)!^ C<‘>=*o ^3"*3 a 3^ ^ ^- Al \ JU^I i^s- 

^-3 jLi3\ j\ <£'_^> t^l^s ^S**ji law 1 A5"(Xi 

1 Jj\ V*l>zA }j\fA j\ Jj\y»> JS l£j{—?. i>J ^ S\ \jJ 
(3 j _\j ^ ^L*>(^<—*^L» 3\ <^^Lw • c*—*^> -^^.3 0^*-^^' 

1^.5 \ ^ja+9tJJ Jkili 4*»jlc. Igli a 5 < l^.C.^*2.a j$ j.a\ 

o^LM ^1*3 4^jll^ j} . iXZS^^a Jj^'* 3 j *^ < ^1 ^5"Uw 1 

^ vAijj(A> 53l^-\ ^ (Ao 

C*^l 4^9^S""j!^3 uXj j_> C*>lj_5 0^‘^ ai ^“ (3^1 ij_^a 0^^ 3^1 . <A>^ 1 

i^3 <*JJ ^ 2>yj\ ^j«** 0^ J J Jte *> \ JiJ 

<aj^^; c5 c, ^?'l t j* 1 3 < ;^^j^j if}* V 3^c 5^^*“?3^ ,< ^ u *^ 

c/3j^ csV 5 3 C^«l ^13^ • 

• ^ jJ-oxaj 3^" V’3 0 \ jlii>l 3I oy ^ 3> j .^ ^ ixiiis4.1^11^ 

^.U3< ^»\oi j> C^~>c.*a^^aiSA j ^ (3* 

^sitjU^ ctl»_ fi^* ,a . c**«\ t/^ *! ij*^ ^ £y 

^ jy*y 1AJL5La < ^jl*.; 1^ ^ 1 < jiJUisl 2 

(3-<-a.>=s^i JUi l^_j < jO*a£zZA ( U-^ls 4.1 4.X*«s \_j «a*5" 



Jfr 


\r\ 

^\s* 5 ij 1 * J , ^J Xi . is** \ £ y 

Jad Ja^> iS^ j\ s\J*\ j a <j» j\j* a«j a$> a jj* c 9s J> c£alj ^ Cjjy& 
£*** Lo-^^ja j ^ C—cAyja J&p’ <jj\ j? 1 a>a <j» 

j$\ jj$£>.\y j\ ■ ***3j\ 0^-* 3^ cr^kj <^U ; j j>\ 

ajaj a (J* ^J*'-* ^jj 9 j\ l —\ 4.o> J?\ • ailo^j JJ^>4> Ij 

. c+z£*fj* pj>-^ J“jj\ j>kr*“! c^k-’J j\ VLj5»-l <y>a \ £y 

<^'t , -->^->-» a -P £.? 5 C 5 *t^- J ^k 

J J J 3 ^ c 5 *t?" 3 ^ Ji-°y • £—1 ‘ <J.)\ 

jljjCL/ojl ^jL^j^^aJ J t^5_^«Aj X a^M Jab j* 1 Ij_ ?■ J-*- c ^jij 1 C***»l 

< Sjjfi b (£jL-< 4 J*_\ <v>c51*^04.5" U*t; ^ ^2 < iA£o^g* Ols*J J £*>• jl J)j 4» 

^1L«.-o i jA»Jj 4$*"al^a^-® <Z+i\jj jLs«a»cla a_>b 4^>jy.^> ^a V_ dlj jl 

v'V 45 Jj\ ^ilLili jl (£ j£.> $ £^ * aliS^-La Jad jl^4^i jl 

iS ^j_ 1 _?a . aja o_jUr d^j^S" - jL* 4>cj 1 L c**"l * <y 1_^>" *a» 

^^ ^ ^?ij A is**^ 

_j iijj\4i O^l <45^ jL_k*j &S i_J [& ^ j 4\a**_j4j 

4_Vo.fr l> !_> (Aj_j1^j»o i_J \ [a\ . 0^ ^VL« 3l (_5^* 

t^L^C^fr J\ i j\j> J-o.fr 45 ' c ^»L^1 ^ 

. a-i» aJ.^1 y >■ ^Lo.I^-1 uUa«_j _j aj^ a-lM^>-44 >4J^> J&a* ^^LLo 

<-?$>■ dU^fr j> ^1^4» ^ J~ofr- l_» ^>1^*4 l^4^c> Vw4*a! 4$" i j 1 aj l» lj ^ 

1 4^^" J ^*afr ^ Ji *& ( jy~*>jyZ &ja ? 0^ jl ^^(y* 

(^.4_l*^ I j(j}\y>~ ca ^ _j asUa^a C*^lo 1 j ^“'k 

J$ \ 45 c*—j dLi .ajl«a J**^*°y ^0 ^ ap“!_ja^^*1 asUa^ ^ ^yj\ 





\rx 


Oj jjb c-^-5 \j*r\ 4 J‘3^\ <s *>' fj? 

IJU^yaA) db Sjf* J2 *S~> C—l v yl» - ^>’ (jj 1 j (3 \ J^as»iya 

-J’<*«£.«* ^ **> S ♦ ♦ ♦ jl • v2—l 1 Jj\ 

O*** t>J C 5 5 ^'^ * ^< 3*^3 C 0^-*O ^ 

3 3 J OWjy l_a»L» a 5"C*~l ^1 • C-*“l J^"" 

tX ^ i j A \ j=r Jj3“* J^- J?\ cJU- 

• ijj ' £^jl J*js *$ 

• C****! <^*J Ua-a C**"^ jsjy-* O-^U J ^1 _;! ^ll^a JJ C*»lo 

< ja+.£i£3jz (^-^yjS 0^“ 5 ‘^‘ #> ^ 

lj^^*-*.5 ,^!i>j«J < StA>ll~»l Aj jjo £-**2 CjI j,*<■•> _j 

J *\>1 Jil jl J^ m . C—1 **xij*^ 4- j\ J~> } \V(Y tfl*)L, 0^* 

\^XXj^“ 1 \— amS y iji**"! o_^* ^IjLo-kJ ^Iai Vl^x^l 

OJ VloJw5>-i ^Ijil jl (. $jly~> . AO 0 ^?" <y J* 

li« \ j\ . jJL&^^a jlfili \ ^S>-(^l&4j>e> jl ^a*i\A 1 ^ l^J \ j (AlI**Jb £** Lo t^tf-’J ^ 
l>_ \ i dJ^io ^L U>tt U a5"cU<—O ^_1a> ^S^ 

<S^t> j ‘AjIj 4 < 3 ^ c/iJ *i < 3 ^ ^ ^->U 1 » ol.;^ 3 *.^ jl 

*xi*S”^ _^*j\ a5”^cL»j >*1 a5 iZ*> ^\a» d)L L y^ ^ 

? A-ol^l C5^" , ' J ^^ 4 ^ 3“-J^"^^yX l$*I»lo 

si*>t» a5^*iAaS'L_ o-«^l^ ^A$4 j iZ*M»js \j l«* 1^5 L«“* 3* ^ 

U ^ ® :a 5 ^C>*“l A^ 3 ^ \ jjm j> 

8 $ (A^U^l^xJ^yy i-i+it M e yjl (JuX-(JLb 

4-*I>-iaA3 «(A-L*5*jl <3^***^ 0 ^ jlj*“ ^1 





ty ^ 

i tvuLo < la* j) c5^"^3 ^y ^yzr <*A«s»l»AJu*ij* ^**U>icu**j j 

<—iij^ju j^Ia.) Lu a 5” U« \ jl ^ c*i*>l JJL* iaJ_^j ^1 j,*Zi*>l y| ^ 

( JL>Mj<jJJj\ &fjj b_ i‘ 4 j^j 0»—^>l^» tJJic^fsSls $y dlj_ ta lo ;U*> <iL 

L>- { C**«l jl j* A *=J J ^ « Cu-1 c/i^ J- 8 ^ 

^ <—>L*J>-4j i)U c£»^*> <J.*J <^\ 1^ j/ils*' i\yl jl j^C^l j* 

. Ca^\ £<**Sj\ jl*t+ \ J*> ^ '- x —> j L>U j^>Aj 3 

( jc-[+Z>-\j oUa^L \ 5 : a5" Ca*^\ £ (j^.3y j\ j-** 

isi*J*{£**j ^-oly^’ a51j 2>\<±*Z < i jaS\Si < yA»» jUuiL~-*A.» fl>c3lj^ 

—A.) ^sLj! Olftl*I>-l oLSyb \ * . * S (A^^o-5 ^iljM OjjS"f^-A^S $y>- <_£\^1 

<j\jJ 3 U**^ <S\j\* ^J Jjj vJ j -» ^kU- 

£*>z> i J.i IS ^£0 ^ ^>k* CJjj-ms ^Ia^ aA^*** ^S"*! 4 ^ j! 5 "*^-oj Aa$^ jls*’,} ^y^t^* 
aS^jIj^ Ij yAjj-° l ^* , -^j :!> \j ^\Aj£) \ . C**m| 

• *5^ A. 5 ^C>- « SjZ’^A A*^l>” (J^Aj 

<y“-> ' e^W 5 o\^s^(£l 6 Sj£+ 1: *[Aj&j\\a&j? 1 

0_jLfiJ ^ J’'“'c5'° jW^ Iftft ^^ Aj>-y aA-.—oAj Jj^iaJ ^ 

l_^ 0^^ A>m*j v_ A a**» i j\^ < J^ ) \j>„j t £*z\} (^,>^3 

.iXk^^A y * ^y» 1 ><aj u a5”< ^IiA9^2i oia*» ^ 

jl (_j \ L ^l 1 fiCl t cli \jO^.Z sy*" 

• C^j* Cr)^ frjJ \j \** 

j>\j> ^ > 5* cr* j* 0' ^ & J \ jy*> 

^yaSKj*. } 5 Ji J€ A^ 2 j* *} 0^ j*T3 Ju5^ 

1 jL-*.i , .» i x*$ o^Ia**u1 _5 ^jy^* 



cJ\jj ^ 


\rt 

&\jr~*£ 0 V* 3^ b <-£^J ^ fi3^j?? yj ^ V*^" 

_A.i \ j dJtli \ \ZJ\j 2 _}>• oUjI^«sL*a C-w*jiXo 

\ ^y> ^U?! 55 ol JjAa ^ jia}> j} [» j v^M<AS\ ojUipiA 

fj 3 t J&>" O^jl l> ^jS~ ( j^^^S’ 4>-1$1U Ai iAj_1j <jOj a,* 

l$3 \ jl ^g«a** aS^jI^ Oj^ J* 1*0 <3-0 \ J> j3 j* aS" ^\jw 

M >\j\ ^jSj \ js\ ^s*- _j) ‘-f^ <j\- 4 >j 3a£>- . <Aj (j?*** 3 

i~)y>" j iai^ .Jj^l^jj $ a 5”^ejl<AJ I(^Ia»*Ai olXo ^<_£l^Lj 

£ j*> zjy> ji a.5oI_i>- . c*~\ j>$) aj ^o\ £y ^ic 

aS^s ^ ^y £*j!La C>\jj(L» ^\«uXj i 

. JuIaI-U A> 3^ y> l> i ^(jA £*>\j3 ^Ac 

Cm£a | £y £M*?1 

Ju^Aj ^^3 t./-?->*! <S** \ A»li J> <j\j>-\ (^1^1 

<^\^>-\ ( ^~*>\ ^l^jy-IajLi lj»3 ‘ c^**\ Al-M^^uVliJ-jAc^S" {j>\} o^Aolj 

Wc~ J ^Lu^I^^Aj AAl>^o^i*(\) IaL^ \ jlo--JtUo 
^/L«>lol_j»J^ oli^ J&£>\z'%*\ (vO • (XL-Lw^o .5 J>ja 

\ji_3 ojta c-**-^*^ e?'A.'*'* , 3^— J*aS^ t?(Ai*3^—*■> • £+**zjz 

jl a5”^t L.^jus>- tZ»*\jj S^lsjj> a£j \ O^ 1 -^ oblj-^-_5 ^1^5^"* 

O- 3 ^ ^ OULf.A5l> jljiXa iAoU t iUalsl J& 

, JuIoJu^aij Aj a Ju-ib A!Li\^ ^c^U»\ l^j 1 Ju$U»^ iZJ* S* 

c^>- $ (j\fi>\S*o^J ^~y c^\ (3»_\ o^**^ ai*^ ,j“ 

_ji <3*^3^ ^ Juil^i olatlsl 1^ iL*^ lA^U 1^3 \ i aam»j} Olsl^ 





\ro 


£j* < 3 * 


^\j 1 l» J-^L* •^‘4?" *j <<y L>1 £-»!_}>■ 

3^ cr 3 *? J* ^ <^*"\ (jpy*** U* ^ 3^ j* ji <£ 

«Aj j5 ’j* (Jl 3j\ £)$’'-^j~ 'AJLiU j^o <,Isjsil ^ j\y> 

a*L 1 <£^» 03^1 ji 0 ^ OaUjI 
( X0 o L3 ) c Oj * Oi^ isS-*-* cA?; it 5 • CS-* 4 ! J* 6 
oLL^l {y ^ ^<z^*m3 cf'LS' • a,» j3L3 (£jj a a*j aj Li aS* 

<iL L C*aJL?e.*> A$Co|j\ AI^aS* 5 '< £oc-^>l AA>1 ^S- aAc Ij ^o 

o - ,?-? aS"c^"1 oIa 0^* ; °j\ y^ LA^O ^ 1 AeU^l^-oj ^As^ii a> j*£>\ j& 

&^ V° f 3 ^ <3^!^ • j\J ote~l zjja ^\y </* 

*£y+ *» <y:> ^ f^y 1 3 ' 3 f»jL* oL* ^ •*■*■** \ (£\y. \yy* 

. £y <$tj» \j \ c$l j» • ^irS* ^ 

J* ‘ ^ cr^ji? o^s* ^ 3^> r t>r^ J.^ J®0* 

a5cAL Q\y^-oJ ^a 5L**A C**«ji . C~A J 9 JB-* ®A-j \ j (_gjj«a> ^-.Isj- 

^»AC < Al,iLAxil.} AjLLo^ iai \a>J LA**^ oLo ^usP- j**>y 

(3^1j^$*£j_Li»^ A^U L*»i 1 AjcaL^ . A>i yJ <£*>o j\s- \ (.^l^J 

J_^> Li a5* c5 j_L- 1»_ ? c—1 o 1 jj\ \> J^y sy* \ £,***2 

y . iiA>> Aj L (£j\%* 3L <XL*.i 5jy> (Sjjy* oLsjl^aio 

< y~J-5^ A>-/* 1 Lft>-o . jOsi Aj olLxs^J_l 

—j\^3 C^—LL> ASc>*"l^i-*^* . cU^I'A-Lk.o^^oU^jliAJ 
OjAd I fj’y tAlilo £+*»\ Al£- L^ftj L$JJ \j <yo^ aS^ A>'j\^ 

1 Ozy A>-\^ ^^ < jJUl^T «i lj|(_^^^jl» aj.1 c Ai"il>' 


Artif icial Insemination _ \ 





\r*\ 


_<a$>I ^ a c»U« tjr jj\ ^-oL a 5 CL ( c*~*J c£a_^ aj 

A y l^.^" { jfV*.tL& A.J (£ J&H.& 1 j (A^Lj ^»ly 3 )Lj»A 1 4.5<A~ 

_5 Os^^\f C*a5>c-o ^ . iA.*aIs>= 3! tAJbl^P- ^.oa 1 Aj 

. lA-Lfcl j>- o!_j.>c)a Cj\.Ams> o j-a j iA^ojV (^IjJ <S^J' A>*»* J 

(J^teojlf- Ijl 4 S'( jli* Of?? l£ f** A iJljAl_5 4.9^l>* ^I^aI'AjC-*'! e> ^S>-Ylj 

-** ^ 1 £y 5 l r^ ^ l#>Ujl (Sj l;—f jf+* fAjloOC^i»li> ^A \ ^fj 

^-°A 1 i-Jf^ Ol 4*^ S^»j ^A 1 J 1>a^‘A*ZwI \ 4 5 L5” aIoaJ • <A-o 1 c_>L*A»- 


*r.3.*J 4 >s^o <AJLm.j 5Jf A CjL&ws 0 4.5”*"iAa-<5*^^!^*c1 


| ^5 OJ^US^fci 

*1 o&** 


C-*ll^j t C^IajI.? y^ly^l <3*.! 4JLJ \ . Co \j$ 4.5 £*ujy>j 

4.5 C~«l 4ls <£j■+ s $ ^Uc)1cj*J 1^5 J Aj 4 Ja4.3 1 j ^s<_\.» Cj'Umpjj&Z- 

yib.S'ajA 1S *\ (_LaS^A a5jLa> A^^jlj • Co 1 1 j 0 1 

'C^j.? . aAU Col jf 4.» 4JL*j l_j 45”iC—* OLj 

. 4^ 1 iAl*>l^>-jj5 «^A 1 £y o1j^a^JjII5c*>«o cli^> ^1 c*—1 yy* 


<3^11 iAi—i a^^ o a.> {j^-o^cCT ©1 j ots’ij^*? 01**^1 

j ^A*> o 1 jl ‘ ^l—o»_j! ^l^jl I,? ol-jl^l aSc—I 

A^y» JA ^ jl ^Cjb ja ^fi> l> ^J&A^l^ ^A 1 a!J> 1 A^fli tjrJL *A JA J? 


. A^y oi-^ ^1 <acL*.^i> 

% jl_3 jiA 4.5" fyL) iS\ t &\y (*A_C ^5CLo a 5 (C—J ^;1_1 (*<A«aS 
^l^July ^<ac jl^jj>l 4 j . a^Ia 5f>-j * c*y.« ^ ^ %jy '^oh **\ s 

^31 ol^lj aj l^i. <a^» 1 «A^> 1 ^>- yi *3 ^ 

< <A3_^^L* <A5iAC^3 a Jf A A.5 ^jIa«7 A^>1^j sAo 1 ^A a! j —®1 45^< “ .»» fc 





\ rv 

I ^ ^ o\j3 ^LL.*^ \j (£/> OW?* (S^Jj ^AlZ„»jj J [*SJ 2 

(£$*Ajia cAC- 4^J U.>- . A> j.£i ^^.aS Oj! lila <_f ^ j\ OL—sj-a?- ^1 

OlAC ^ uLl^i h ^ jl*-a ,$1.4*1— b 0^1 <£.? J ^ (jr _?* 

0-5 j5 ^ (_^j|>J.^^J 0^?" ‘4-«—(^41 0—3^5 l_jj ^l*=_j1 ^.laJjl &S(j£j+s$ 

£) \ 4.3 LLo^ < iAXj »sj ^yS.A L_j Ij ^L."^! ^ 5 ""as yi* 

0^5 jL-**.j . AljS i-Xj y iliAAJA.* Ay^ (_£lfeXoLs£> j\ &S »A*il^ 

-Wa 3 . d—u.i^« j* A jl—*»J C? J* y^ 1 Cf* ^ < ^" 0 "?’ ,4^ 

1 £^y ^}1«»1^*J0 0'^~> l>0.3 CJjy*o j} 4.5^l* £^|4» (Aj^L 

oL*<3^»i> c£^jb_? lol J»\ o**>^4 3 ^) 1 (_^1 j>- 1J t O-—^ 4.3 

• (Ju.4.0 jUI JJf 

4.5"^-OIj ^£*1 1 A&\£j ( ^^ m i 5 j? odli 1 *Sc~»» 1 

^Afcl y>- 0 1 °AfC j\ 4.5 ySJ>; ^a$ \ ^y 4$ .$!,$ iA£> 1^>- ^ljL5 ^ j t 4^1*45 O—o.*! 

<A» 1^4.5" (0—1 (_£ J& ^y | • <0—1 ^—.. 3 ^ I yA (0—5 5" 4^.^a O ^ ^ ‘■A* 1 

^j>"_j4.3 4j^^>* o^lo ^ J> *SA* ^(A^L {j* 1 il^i^jial«43 . $y£> tS^yj^ 

. 0^ A*.i J(*a3 4 S" 0**<1 <1?^^ • U ^L ^(J' 0 




c-J j~j sljjj 


ois-dL 4.5^c~~* Jjk* v £*&>• jlf>-. ( x S^L£ ~t 

lXXZm*£> V } <A> £*&>- ^ 4-L-* _j ia*«^Z a t jl^i 1 Q I 




oUj J* JifjjjJZ t£ 1 F\ jCi 






•o—1 ^ ^ c^ly y ( _Ls_j3.? - pJ.A‘* <£^* 333 * 3 ^"0 lo—1^ 

JaA9 OJoIa4.1*.a ^ 333 * 3 ^S^ji^tc^A.* y . C**»\ \ 1 ^LaOjLj 

f 335 A 3 j^ • ^j 4 * (^l«aCA.> O^lO j 0—1 (S (J‘^-"' < ^ ) 0 1 O^f*^ 

fjj 3 * 3 ^\ oL <^ 3333 * 3 * • ^•*^ ( y ! * Y 1^0 ^ j 4 * Oa >-3 X uXlsl* a3^a 

U 3 J ‘ • Y pj^A^rdli ., X $}jy^ &iJ S?3J33* J* 3 x 

3**5 \j ^-O f 333*3 4 -“ • ‘ A -^_i^* c5 - tt lj> \t* 3 J}* 3 ^ 

. oOliya fjjyl Oj^LoSCj jJa> ©_>La ^ y 
\ '■'*»„’*-> 3 * • ^3^<^ A oL y A.5y\_>- ^Ijy a5" ^.^a O^o Y'X J-C- 
< IjJ-^a^iJlXa 1 . oOy^yi 1 ^ ^Ia 3 jOa <£^f A 333 A 33j^ 3^1* 3 ^ 


• ( Y'J^ ) 33,'S^ ^L_c ^l^A^JyA^^S" 0.1; L Jy 

C^lS^dli^ }j\j dl lXj^^a U>* 3! Oi=~y> ? 333*3^ 3* ^ &**&**. 


JL> _J Oiy^A X ^ 3 J 3 » 3 j3 dL Aa.* A^yS^A yj A^cO'oy-^ 

J^-I* <**?3 X pj^A^^^Lpl^s I 3 I y*y : oij^A y csV*- 0 ^ ^ ^ 

y^? c 5 ^. c f.? 3 /^ 31 ^ry* 3 ^ <y„l 3 ' • Y 

c£jiL—; iU*» t y L> a^U JuSyjjys jl j-i . (x^o^O-j^aO*^ 

•^3i;<y 3^ Jjj^yx^y** 4 ! *— *f K yy?3r 


_oy^ 3 y j\ c^j^ , AX«ailA ( J.-j_ 53 ^j -5 53 ~ , < 2 A ?r jl^l 33 ^ *^j^y 
• ***• J 33^ ^ ^-t' 3 ^ 3' <J^l ^ :>3 , ..j ( y > ^ 

a 5"y_l _j O-ilj Y ij_ X C“"l yC^.A ^ 3 ^^ j 3 ^33^ ^ ^ l^'Ao^3^ 


^L^o-t>^3y L*^**•1 • 0-1 JIaa^IaIa^a 3j^y^3dljyloS^ 

3 ! ^A.J (J?y> jU—>■! A> 0—1 i^3 Li l* 3 JC^C yly *V_jl Y 3 X 


Autosomes _X 


Sex-Chromosomes _ \ 



Coljj 


<ol* ^3 <a> 1 —5” j> x <—»L» j*>*\ I* L^Jj^L 

• ( X* ) <-^A? ^(S* j* 



0 J J < ol* j> j* j€^j^ j* Y j X ^jOjIcm-3 

o^lo $ k-A*a> ^5 ^V_jl k~ft*» c^ai^jS ^i-vi jb JZ aS $Jj \ ^A jL 4 j \j A^S.) 

<a~> oJoU (j*** 3 . p J;» j ‘ oUl^>* ji 

«^o >> 45 j^.I <y .;>**** ok.j?" 1 c-’^Ui* { j^'^ 




\t\ 


Owl 


i ^-*0 \ ^y J5 4-b^O ^ jl < 0 ^^IiA>II*mJ _p 

‘AiiU ^ < c—1 x X 0 UU»- ^ j 2 oU S^yjyy* aisU Oj • :> y*ij, M 

4-*> j$ AlZ/jS ^1 jl . £+*»\ Y ctli ^ X ctL <J~®1—>• jA JL, j» j$ y <S^yjyj} 
^ 3 ^ 3 ^. ^$-0 ^ ^5" . c^**> * ^3yl s c^>- XXO3 .? 

XX «-^>L«» J* i OjyZ^A 1<A>- 3 I C«A>* C?^-tf- a j3i^‘ J>A? 

XX^o-J ! 1 *«A-j jjy[j*J***\ aXj 1 jL>-_j 5 ^ ""(J* X ctb AilM Aj ^$3.?^ 

^1 ^lo • Y <iL ajL»| 4j ^3>*1 XX j X Ail_*>l a^ ^3^*^ 

’. ili £)\~£J j*"j £>jjm» aj £>| 3*(j* O i -^ > oL* y j aL.***«© 

si*XHj 

U wO-i 

fjJJOl^i-io^r 4- 2X pj^lcift.yr _j_x+Y 




Mwi 
F+*>'fr +x« 



Y** 

Y*' 


f^->» yr -fX ^ \ 

^J>j\ rr +X 

(•JjJ»^i^-i^rr 4- 2X 


rr 4 -Y-! 
j*jjo>jlyy -fX 


yr -f-X 
f->j^ji rr -fY. 
rjjJjj'o. 


+X+Y 


: pf* ‘4**?' Ji J6}$** v>J 

aJjjyL jf»\ \ ^ a^j 0 ^ oL» y y y^y* A ^- ; ^ 

^Iaj L>_ *4 O 1 ^* iJ^ 1 -^ * <y^~ cr^" J*** Ayy^ y £* m *^ 

. $y3* I^S y X lj Y Oyjjy li *S 



Col (Jfr 


\ IX 


<Sj~Z } C— 1 ^*0Cj *S ^jlaJ j\ \ fj* 

^kJ* js <oL ^l-> ^>3 *5 ^ ^ 0 \ }\ ijO ^ <_r-^ 

«1^5AJ d.£>|^5- i_a»-L 3 l^jl ^allaJ 33* 4.1 0^^ 3j^^ 


+ 


t£l_»d ; *_>jy L^-l Jl Y J-l_f cSUjJjjyU^-l ^:>L la»- «TT jCi 
(jLjS> a1-.-i_) 4* Y 3-* !>■ 

taoJ^j^Tl®^*"1 o^^ 3*^ ^^ ^*“v j* ^5**(j>* ^ 3 ! e '^ ! ' 1 j\ 

_IlX>* j $ ^-istJiA^al (^l^-i^^S". c-s-L. ^IaA-^m^a.} ^-U) ^ji-j 1^ 

4.1-j 3^t3 ^ji jui^jyU^^P^Lw 

^*>_La ji | j 4***.s_^£3l jl U( \T (J^-^< ) £■»*"! <Vl$ ^Ojj«s 

33^^. £_.?^ tolls-L» <sy=>--» 

l^i 1 4.S^^l^l#> . <_Ja5 4 j>^ ln £)li,j»^ 4^ jl^S <£ytn 54j ^ Jt>^ Ji 

^.^.aSc^o L»^*aw| 4.5" diiU 4.S-iAo ^X*a» LflJ (^1^> Ij 

(j*^° 3\s^ j$ 45" L^J I _j ^5 Lj aXS oJ y oU Jl£«+> i_Ja9 j$ 


r-~ 

aa>^ 
1 * v^ 


A. 


-/* 

/ 


o^, 
cr’ c 


P 

cS 


A \ 
iA* 

’cr^ 

t*' ~ A^Vcf 

if 


J-*v*» 


‘^r**J j \ 






Aj X j^>l*I AJLlS”A-Jy jAamJ A* 

o^>\> ■f\ . A>^ J» t_*lai <_£^**Aj Y <Jk/»l»- <_£l&A-j_jjy Lo^*"1 _J 

C UJ j} i' Oly^y* £>\?\ O^® jJ j ^3Lf^r* 

Aj>-. ,>y» JusC ^-*.5 3i> A.» Aj L £-Li) c£^* • Aoililwl L^^lS*** 

AjjcJj <J&U\ A^ljiLo <y*A.» ^yLa-wi ^1 a 5 «A.i U^\ 

< a^s^A { J^>- <-*=>■[*> £y 2$ }\ ^SCj j\ 

j**«l ^j£L*a jL— 1 ^5_j < c<**"! «a>iLj a.£>L ^_L>li a5*"^Ia^sJo ^ 

<&?y cjj^ j* . Jt^S ( _ r ^ is\y <sjy> Jjj *S 

O J>J \ &S{£j\uZ >-\jl ^ ^II&Ia^^^ (^*5 \ C**oAj ^y**® 

^y'Uj ( ^ ytjA>l^i ^A£ t_--w Ao A^li \ l—>_ AA»fei^:>- Ao^lslc. 

. A#>1 y>- ©A3 La AJ Ip- (jl J*^"^ ,>1a*J Aj y Uj ^ eJAC ^j» iliAw Aj 

aSCj \ O^J < OjAS ^la; j\ \ J \ A-J_jjyUj**«\ ^y OjU> 

4Zy*^A o^lj i& L*y»>A aIAjJ 0^“ C**-j jl J^Ao y 43 ^" 

y*j»- disSla' a^J o c*a*j y_\ a5* L>j \ jl. ^^5*o\y<_£'* 

y \ J-^*JAj L iTAcli iXJy ^Aj ^ J^T° 0^“ 

( ^ ^* ,, ^ .»» Ao ^5^ ^,S jIaa^Aj £«*J 1 a 5 ij.^1 1 ja\ • A—L_> \ 

Ajyjl t ^ ,,, {J3J^ ^ Aj ^{£* cS^^ \A-\ • C^*“! j!aa<» jl 
^5"^L«Aj «C****\ \ \^>-yA j> o\ji*^'5 

,Jl>-}\$ C**«!^Ujo j_4»jA 3 JajL» a 5"y 1 a>A.s>ij j\ \y_j < 

\ jl (ji-wJ _5 OLy c*w ^-U5 v O y^*- a 5 1 jl 

A^J^jyU^^**<1 o*^ J* oa^j a«i>- 1—u J>^ ^ <j**j ’ 

.C.«*>« fc X (J^al^ aJ jjy ^■* >-< ^*"^0a^’ i_*-kS”y a5" v ^a**>^ (j"»! Y<J^^ 




_ 

—5 3 ^" O^Iaj cXj li OjW j y+s? {yit** 0^-* 

JL- 3 - ; as £>jy Jj-U 0y ^ cr^ji ^3^/ 0 ^ J* ^ c—l c£^ 
jl a>A«£> a 5*~0*“1 tX^jj cLo \^9 aA^». 1*« dl^A.) 4 JL*j \^ (j**-^ O^liJ aSO 1 

ojL-^ ^aya»AA j[19 jj J^iJjt y.j^i yj^U < J*.jk 

^1? ouA ^lajsjl ^la) O^j jl iyy*^ ^ 4^1 U>- 

<aoii 5 J.i^> ^ c £3 (J^y^r ^^ 3 

<*3 j 2 r^A$ y>~ j+Mt jf\ 1^ ^xI^O^Lai J& ijjsLo.A 1^.3 ^ass>-4j 

jl 0 .^~ < sj jy> . t^*A J^j^. cr X7 r ^ J& 3 ^3^ 

£J U» ^L**d jl (J,^. • <— ii \s>za y*>" c£^ —fcA^Is» 

•->L* (S'j&S 3 J J*-l *& At\j^A yj) y 3 } C oAJZ> a.X>- L*,£i 
^il) £***ljl3 O L* 3 ( cU*<“\ £*^jl aJ Uu^S"* LayoX C***! 

ia^lj lo.*>'l^ < jt-.l*A»L.j el^**0^ cXl^yS"^-o £y*3^l~Cl5Ijljl; ^U^S” 43^5* 

— 4 i iSyb^ j\ \j * <J-S<£j* * 4 ]L»y 5 * . (^1,> oU ^ jJ al^I*o 

v_-~^4> £) \ (_/*■*>• <1X15”^ jlfir \ a^Lo (_fl4jL*^$"Oy 5 ?" vl—l ^»t> CJj 3 *0 

1 *£<j*J\ 3* 0 \ 0^fj3^ 3^^ 3 ' ^ ,y 

a^X<i aiAj^ Ja*3 G (£j9 $ £-*°3 • «-33^ 

a^U j y 0L-^“ (J3^ j\ ^ ^'.^1 iJ A * ^ J* (Jl 1 

j5 J*^"3 3 y3* ^(Sj3^^. ‘ JU?1 »\S 

3 J oy. 5 z\j\j3 < 3 ' ^ y*** <y A ^ 

j! . AS auXo^yo ^ 3^*^ cT^?"^- 5 3^ ^ <J$\^1 

• C««l oA2> 0>lI^i « a^Uj * oVL> £)jfi\Stfi^\y \ j* __;laJ 


Free-martin _r 


Sex DifTerentiation _X 


Sex Determination \ 




\ i o c<~4 

^ jliA.* (J 2 ‘ <J J^U>-1 oVl>- £y\ j[ 

^1 <_£**** • C^"l <^^lc j+£* <^*535*5^ 0 U«<u IjjJ \ j! a5~ C***! 

^ OL-j '3 Y ^‘. ^ e^Mc- c oL* j ji ^ * J 

OU^AIjL « oUjji » oU j^Ukoljil }\ J^y _> . JjjU X 

• \j Y fjjjVjS’ J_> ‘ X dli 



OtAjL» (** i» s ri 


. c*w jl^O OU-I^-L, IcUJ JsJ yZj% Jf*ai 

^J_iA> ^.»l ^l» . w»*“l e»A.i 0^-“** V'l (_)iC^ <3 \ J^.*a:>- oli ^>o| j| 

(S^-tr* y* $ J* 1 j 1 y o^IS^oojjLi ^l^J^L-j! .p a 5 o**l ji y 

* j.-? ts- «xJ_5 jy j,^ &S a^y* ^1 U>- 3^ ur^ 

>yy* ojU < ^ <J^. y x 





U*\ 

j\ aS jjy U >^*<*1 5 ( Y }-X dU asL^I a> XX j\ 

^aI5C:*>. jj^^a ^ijyA ^ c5i^" 

V*^ r J.j^ b c£.>b ^ cS^aJ 2jy\.Aj*J\ jA 3^ a5" 

Aj j5jj\ . (xo) l^-o X db L 0-1 ( XXY ) Y dL AsUIa, X^ L v-^Ty (Vb- 
otAj j Ob^'^A 3^ c£^b*-J < J-o ^A Ai \J 3>^° J2 <_£Ua>" 


xo 

XXY 

XX 

XY 


oU 

**^sjo?A J 

o,>Ia 

J 

OLj 1 

jsj[, ob 

J 

o^Ia 

J 

Jy 

(o^Ia^j^ajJ^Ij^j 

jjjl ob 

d^Ia 

J 

S?3J3J* 


XXY ^aJILa^^aC*-^ 

Ia! . lAjloJd Al>-Ud }£>■ __;•* 3 ^ (J^_^a ^ 3 ^ Ai . <-XiUjd Als*-Ud ^>^ 5 >-Aj 

J^ 3 -?-^ ■? cT>°.? Obj| ^>- J} £^b Jj^U- j>\ 3 \ a 5"^‘1 

\j O^b ,3 jb" A>a*l 5 Vli J_j J.>- . £*<*1 O^bl* l> Jo \ ^a ^liA> 
• ^CS* O^J JJjjjj} J) ^/^AJ 
(Mongolism) ft** ^ia^JaU 1 ^UiOj^fcl^Nondisjunction—N 

f }-> 3 A dJ> * 4 * ) U r A A,J*-i 3 ^ J l(_/a>r^<.C-*"l 

A^jCA* cSi ^,9 OH^S <Jj Ui^r^Ul^U L Jujjjy «j>i l*» • ijb .>.>?•.? (^9 Li 1 

< 5 l^A 3 ^Aj^TiloA; l» . o.wl ojl«ajL>j 

IjAj jfAj Jf (jUl 5 »-l- 4 l AL ->1 }{£ J&ilSi# }[e 3 j\p- & 1 

. $ y-Zi Aii- U_i^J 




ot?* J* t cr** ?3}3 A 3 ^‘J 3°^’o ) }j\ 

• a **y* fl-^l iSj6 J*> *>J ^ ^3333* 3* ^<j A <_0* 3 y^ ' O^ 

<-~>Ls> _j 3>- , y xxy ^>-L» <Jt*>3.?P 4 3 CjU>' 

^3^3 Aj ^ju-Js* ^L^a-J^ jy U^***i| o—1 ^*-^-3? o^>- jl <*5 o—1 c?yxo 

(cr^o^J* 45 ) uT-^" .P Y 1333*3 J^iS+T" ^ -*J3 ^<y* 

(_£jL_**»»j 3 . 0^—1 lj <A«J_j^yl.a ^JAa^Lss,! £] ^5>ei J ^ 0—1 ^ji 1 

{ j^ s T ott* 3 *3^ ^>3^3 y $333*33Jjl» o^’j C>\sy>-jA <£^4*3^j\ 
. 0—1 AJL^l^ X J*33 ^ ^ 2>3?"3 i ^ 

^l(_^jL-4».i . (3 \ ^ySLs- 4.5X0 l> XY y 2 <A— LjXXo^I yjJb «ita 4S*3^1 iA5 

S^UjXX I^jT j &?f tA.5l4.l3l> ^-.^l CJj cAi \yJ> 

ott*? 0 J.O . O—**^ j3 ^.*a^4j ^ji 1 i^»*— 1x0 Ij XY l^> I 

Ka?“^ *** 3 C*-lXXjrjy . ^*3y O^ 5 C S 3 3^3 ^_j* P b cr^ 

^|»Ajo *^5j3 1 ^£*5 3^ 3^* _j3jC*— 1X0 uX*A44.fr X ^333*3^1^*^’ 

XO<_fl—. 0—1 ^*<—•>• ^333*3^ iA9l_9 3 X i_^-Lp 5 0—1 

. j> <£[*^^xx (_^l^3»er ^ tA5^ ly 3^>*p.jX0 oL» ( _^l^4.>'^>' ^-liil 3^ ^ri 
S33*! cT-^ Ott" )3iJ3 J~* J>?3 ol^-^jl y*» J3 

‘^iy**-* <^Ub^l • 

^3> m 3 ^*.S* & (jr^jJ^-*. * c£l 1—? • t -^*^"y y J_^— O 1 ^ v*^"y 

*3?~3 ** —* Ou-lS" <_^ SJ» iXJjjy! U^—1 l—f 1^ J^^l •^* j* ^3 ( ^33 1 y 

. 0—1 o^ l* S j3u>- 0—3 Aj $^3J Ij 3 ^—> ^>-Ia 1 iAj_ 1> ^^^1 ^3Cjo 1 . 3^_j 1 
^3^3 jiloX* O —* J^^l ^3j*~ ^ J°3 A J* ^ t^^A-ol-* ‘A——^3 ®3^° e 


Parthenogenesis — N 





N t A 





• ^0.?^ b 0 \ j\ <£jl«AiL® Aj^ ijU 

_Aj a 5CL c iXi Ji^l^s**) j>\j* _j Ifc j ,>|ajJ i ^■*> m . m <S 51 Cf* ^ {J~* 


{ji M 2 <AlS"^^k*I o^-* <-Va« J5 A^s> ^ jj Axp ^ lA(JU—'1 ^5>—0^0 C—**•> 1 { jf£jc> 

J.—fr jyi j oUUl^-l ^ 1^3 < £*—l d -**^j ^ U.I5-1 ^5""AiJ j2 $y>- 



^jl 0\ 3$ • j\ jfr 2 jiX*o uLl^ ( A.^Il<o tilj JaA9 

J^* J* ^1*>3^ a 53,» iXoUj ju i_ \ 0 l^c 4 j ojJ* ^-Ul 

jyJ j ■ ^y^A 4 j<Ajo iA^<.j ^5" W3c- l* ly_3 ^Sj>- ^iai^l 

C~~J ^ lX;^^ oU ijjjji J* J^' J& 5 J <S^*Jf?j ) 

J& J (j* i* a>* j$ C)\ jZj6 aA**-_j 4j 1_.*>oU 2 

j* \j 4 ^* 3? JJ 3^<^'“3^ 5 ^>* £-y ^ b ^ cf 

. C-J 1<a& c^3 j j*** 

Aj"j <txn»lj ^j\ <; XaI>- 1*1 jH *$ £*~*j ^ {j'^r 

^ Caa *<!ji Uad t#** 1 JuIa*J& 6dUy ^lul^"^jlfcl-^S^jl 

•AiWo^l —*ji ® jj\ Ol>l^»* • oL* C^Ua^l 

b cr^r '^r >t * J^y 1 3^ <J***.j> • 0y^\$ JSojjI* 

J} J ol A 4j f 4^U>U^ JS ^ 1 JJp- «A> jL-^* 0t X ‘“ 

. oil* ol» ^yl*3^ j jl *3 ^>1/^ y^A y *? A3 


Hermaphroditic _ \ 



jmJ 6 JJi 

5 y>" Ifr^ ^ <J»0^* OjlLaa iA 9j| 

SjUji Ja**9 (w*lk>0 ^j\ _ ^J&ji c<>! Jfj\ a 5 — j C**l j_j A^ 

4> 4X»w)f J Ij O li-a ^ 1 . C-‘«-“l (3^^ ^ oti^» jl 

. ^ (sex _ linked) 

^ya^A £Ct'sLZ* dU < 3^\jjl>- j\ < J***' J-*& < yj>j} 

j& a.j iSjj> (£ Jkj $ (S ^—$•’ j ^ 5 1 •^j i ^d> oJjjS(S^fj j ° 

js • <-*0^1 3-^ J*> ^L>1—j jl ^j**^ 

. :>^<a> l^.J j 0 1 ^ ^ d—<1 l)j ( _ sr »5*i\vX*j J»*U-Ij Y 

x f }jy* 3 ^ J* *&'£~*\ <y_W s j c/ 9 ^ 35 ^ <( (.r 1 ^ *i 5 £>Ua^\ 

i^_w , O.ILu*J Y fjjyASjS'j$ c5 Lu_ 3 'l CJt>- J} ^) t ^ jlj> i_p-J 

X ^j} A 3^ • C*—1 O^IaL> £-1 y\ js L y^T *■; Ad-*j|_j c£^pj 

3 o^U u ~Z»-jz \j (jfsjy+sJ* oU di s< _ ^ J Jtbjjji 

a.j £)j (£ _;L~o (y*\ J^2>) c^!J~*L£>1^ 1 



\ 0 \ 


jjl* j—«J < jJo 

2 0U.*5-L < _j «jUi\ <Jl> 3^-d^ ojl^i < 3 i -k j $ Ai>* js & 

dk _j ^jy»\ Y"A 3^** ^j\ ol» ji . a.; ly 1 <aI$Lo_j d^> ^ 

ed£ 4I>-LL2» ^j+'+>- Aj A.I— 1I 3 33 Jl*J> 3a.*? < e J.d £L3.J» X 

. iA> lod^» aI;>-L— t^s’ a ~ > ^ J-> (_T* -4 '^’ < ^ 5 A-«—»o (_£l^i j C-*-**! 

^iS’SiAcli <xLl5”^ 3d* J-J y (j^T 3 “ 3 3 ^ A_*>_p 

aJtcl—9 ^ aJL*o\_j <J* 3 < C^A>- dij (Jjj * jl a5"" 

-? ^ J* .*)-?->•> XY ^ W 5 3 ^>3 < dU~* 

J*j\ XY il^sl |yj o~\ j^I_j a 3*.*—a 331 < <J d*d>" 3^'-^ < ^^* 

O~o ly Jj^l^siti ^.i . lA-Lwli Cf 3^~*-j 3 3** i-^ly^oJ ^* J >‘ ^ aJL—jI j (S^-y j 

5y>" i-31_c- JJ \ ^-jIj C*>cT l_j iXL£»l» AJLili ^j-I.?*- aJL—j\ aXs j ^o ^1_y3 

. JooUo ^Ast* 

^>i < Aldj^i ©\^>- Ju4»c^3lc- a|y> < L y* s ^ Ao AhZ—» 1_J OjJ* A^J ^ (Joob*- 
^ J-^i^ J / °^?® fdc <£^S” d^ij . iU 1 ji^p- ^*1 XY i\^?\ 

a5 ""33 . ^*15^ cb 1^ 0 ^ l^d 1 _p j o—l ^^d?" aI»»\_j aIsj ^*4 33 1 

—d^Jj y£JleaZj^i cbcb ^jyj d;\y^*^**-“1 X £ 3 j y *3 3 $'~* > "[*e 

JU»- _j i <A^l> do c b+ 1—>„ ( ++ ^ lAdU^S^ 

J -f* j cb Jo \y ^ 3a-*? C*-^l X p3 ^j j? <3l> ^J>-U? 4.S*^^ja 4iC> \ 

^ts c y) <y.^ 3 ( <^ c y ) J& crij^ 5 J5 • ^dl> Jo ill 

s J* C***^j S (£\&j-Jj ji . A.J <Al—11_J 33 C**2> dio ( ^la^s 

i_^-jy»3 ^1 _5 SS i—<-oy3 c^*-! 3^’'°"° xx aS^ . d>***4 c—3 Vc- 

3a*? ijliXdL iS~ ^ j* . J*£»li (_^\ej.*! _j Ss U (j?yb 3J 3 SS l —>_ c?\o^*5 

. joiL ^y^j* s U S d3y^ 





\or 





3I o\^‘>- $$*)\ Aj j\ o* 9 " ^ 

*^r ^>j\> *3 S T3 X ? 333 * 3 ^ 3 * 

<£j\ J* £+s**$)$» \ t J3 ^\J c^IaL.^* Jlal)l £^^1 

3 J^i j' c s~^r IS^4*333*3^ ^3^ ^\<* ^3j* 

. jJj l) jlftli 1 J*^~^3 J~*i 

jjL-o 

4J>- A*:^ JIaIjI 0U» jj* j\ <J^\ *} \j 3 zj\* x $3j}+3^'3* 

^333*)^jZ-** f?3 X i£ ] V A 3j3 A 3jj\<j£- i . ->'^* J~i ** 



\ or 


jjU ( jJj 


. ^ <L>j\ 4.i 1^ 

ja-j 

$5J5 A 3^ .? 4 ~** 4 ! b ^ 5 

Y l»_ X 1 j (A^J^J^slo1 J* * J_jl Oy^^ jUi \yj ( ^**o 4 j X 

a^LM 0^» a5" 5 ^M>*.P J^~*) ' ■*XY J* J* 5 

. ( O—l flAi 

-r*° 

vt»jl 4.i j\ i_> <_£ ~A * j 3^ b c5^i x ** 

V^jjyM c?^i— ^c>jy& iy.j^ c*—^ o—i 

3 ! ij ^ j^u 3 ! ij }\ <^*y y^ £>?■ tri • 

. o ~*> jj y>:> o—1 jr^L* y^,> 4^ 03 UI o^> j<xj 

M 

3 ^ b Y ;> j*\+ j\ \j x^S* y } x f;;r;/4. 

3 ^ (j^- 1 . 3 ^ b J^* JM Oy^-3 t/t-l . o-l oj; « 1>^1 

i£^j 5 Sj^> £>jW X <jb^ 3' *\S^ iji^^t ■ *J\<S* 0 J -^b 

j~i — J * 1 3^ V* J - <>J 3^ s cJ J ^‘ojb\^p~ ^>U 3I \j ^-y-4.1 4 JL.i1_j 

• ub a j j~l ** £—1 ub-^ 

Cr'JJ b fj^T 1 4-J 4JO>l_j Ji j\ oL_~-a y^S>- jLjilil jll* >Al>- Ij 

: yJ U cr“ 





\ei 


wLOl.6 J jj 


j\ aS~ 0 ^*’ ^ <il> 4 ^l> o 3 ^ (ji* 9 c* V'V {J^-^ 

^JL-M j ^jlo-o ^1 .i\5.^> ^l>-.5 X^ji \ 

el^S til* ll . Xi^oJ \srS ljuo D ^-..ftll* J L ^.JL-il J ±j*y{£■ 4.1 1 

jl ^1—5 • c*"'! (-J U- 0j < -^ i <—«.x-*"^ oly ^ *5" ^--^s 

o^^i ^l*x-« (_£^Lo_^i ^yi Iaj ^^la l* jX < 4e>ti _J eX'U.> (^.-.*ai^i 

<_->_y Xili ^ \ jlklil 4^3 Ll>- &Z£>'<2&^ji 1 j\ . Cx*"| 


<* ? 


O* 


«* $ a* <r $ 


o* 


_i 


d 1 f cf* •* o 


? t f 6* o^f f d 1 •* o" c^fcT^f 

OlyX*l jjj Ji JUiil : rYJ5Ci 


4^lie ^>c-£f l* Ij Amalie ^>1 . X’ J^‘(^ a C»**jXo lx‘J^9 j\ 

a ^ d „^' a 0^5^1 Ul^ iXoLa < <_J13 ^ly^le jj^U- ^l** 
—4j ;4i CxS^ 4f Cx*»l ^*J 0 ^ * . (Aijli 4^>-y <J.ilS 0 _jIaj jl 45"”" 

4.5o" \ jUs >-_5 XliU^A ^H— 0^*“i ^ } < «■*■»0^Xwli <_£jL-j 

J*>’^ 5 J~-* ^r*> <Xft ^ X*,M^»-,>^>"_j4j ^)L* J^~2> 5 j ~*J ^ xMi JiU ^S**\ 

. Xili X £3J3-*3J^ l^" J3 \ Oj ^ i-Xili 



jjU 


j*- J 4 j c***J <£j >r^ J -f 

4.2$ j ^j*o <33 dL ^JL? 4 j*b.Jo < jii ojL^I 4 XjIi>- < o^lc (_3jl>- 

(»> 

lj_^-» jUu» t U* (33 Juil* (j—• C‘*"\ ^*0?-4.» 4JO.»l_? 

^ J .j <0~*(3lf*j0i ^J^UjOile j;ls>- 0 ->_^ j^ 5 * 3 ^ (J2 

Jj\ \aV>o^ ‘-k a 5^3^ Y'A <3^-^ • t 5 *-—3s> < 'v't > "-^ 3^ 

(3l^=>sO“l ^A ji JcU L» 4^—b \ 4j 4 JL*j I ( J—l>- 4^ 4Z—>1 _J ^ yao*J> (33 4j Js>^> 

4j»c>u j{> ^is^S js^ (ill) O^l* 4l$j (Sjjfi <£^-> j <A-L5 Lo L» ( II ) Joi»l> i—Jiff- 
< 3*3 (ill) 4lsj,^o (33 4_aljac_JU- 4l£j . ^\>, a,*>l_p- \j ^^*il y> l>- 

jl ^2a*j 4j ( i—i?4.> J+2*-5 & lj Oil—e Jjjl?- jb—J •> J» *5" 0“3 

, O*— j <£jlo-o (jSl—j L*L «1 ^3 L* 5 l jl-J>_j jLax>l 

4^ I^J (Sjjfi ti^^'Oilc (J^l^-iwX-wL 4^ j* l J'j*}?' I 03 ( 3^1 ^l**f 
( o^li ^iU ) o^>li 'j'j&jjJZ* OjJ^\ • ata 

uX^»lj (i^5^ _J ^3^ 4j>J lX1M_^>- jyZ iL^J J 3 I 

tXi-U 4 j>- ^53 . ili jUl> 1 ^..U4^*> 4j (_£jL-j 

jP^~5 <-~>U» olS"" 1 (AlS*^-l^ji3^ ^l*** t^l^li ili ^S*”" l < ,j-4j>> 

. JO iA^I j^j 

cV-' • o^l j j* iliAxTjl ^U.5*jL—^ j 0 I 53 iluXjJ 

V** <£jj ■^ 3 b c ^ 03 jJ$<£-> jSj* ^j&> 1 ^ l^ \j\ OjIaJ 

*-^ 1 —I 0 ^ <£^J^ C?^J 03 <s ^- 5 ^ ^ >j\* >3*- x f)3w/ 

^ 3 ll j cb 03 ^Ij jjZ<z£j j 03 ^Uw \ jl . 4 . 1 ili cb 03 U“'®-? 3 ^* a -? w P 
f$ 0 ~o (cbY) jj$<£jj J^[> ^ i^> <0»^\ 



Ct\jj fk 


. a.^1 cb + 

l* j~i a~^ jjS' £*b^3^ ( ~1"Y) L* <S3j* b (cbcb) jy^~<£^J j jj£\ 

(cb-f-) Cdb aJ>l_p- -Xj_3 <j2j l *iJj ( cbY) A-i al»|_p- jj$ <i0 j 
<L> L*!^ <^» c-*!^ ^aIs ->^^>*3^ ^.o,' cTJ 

^ yapKj^ Jail j3i (3 1 £^5^ J* *A*i*>^y* 4^J Lb>- . C***! 


-b>- A._» 4l5 j £)j 


dl, - 


L_» _;iL* *S 


<y** o^ 


-I 


. <A^<Ij 4-dil^ £) 1 4£j)lc ,J.J|^iAi 4^3 ^ tAdli 

jL~.j O^j V-L* 0_p“ aS" c**«l ^L*, ^ 3 yy> _ ^ 

J^ a ^ m j**'£t* O-*^ l—‘_ dl>-^ 5 "" ^-3 dk a 5 "a> •>>-' c y* J^bd* y_;> 

03 i r ^ u ^ d~3 Ji^ 4 S 0 \ }\ J $\>-. j* 3 1 3 J 

. AjIj^a jl£bl <£jjfi~<l)j jj Aj C— <33 ( ^^>- A., aJL»j!_5 

olyl^^p - c~~z>Oj J- 8 ^- ^JL* *j+j? zjy* jjJ 33 

03 &) ■? ^ cr&.jsj 1 * 03^*3' ^ ^.3 ‘ ^^-“A**-? 

L^^i5o_j aSCI* . ^y» ^ d*— 3 aj jj\ ^->_j\ fjA&r ^ip j* ^3 

l* b 03 <y\ • ddU J**'*)* 5 A 

1*0^1 jl (£j lXJ^a •+*”$33 Lj L^»l ^llL.Lo (_flfro ^y ^ A> J>^>" 

£**jSj>- A.^5 ! 3^—^ 3 • 'AaI^-L* Aj l__j Ij jjJsl* 2 4^Aa 

^lil jjj ^0 b 3 03 <3 J J cs^i^^wT^i <: ^ J - 

(j3 J$ *J£>- 4$ tM$y eAd A.>-^lo 1^>»J^ £K~* 3^ (J*^. ^ 3^ 03j*j3 • 

j2 , aS^LJ\j3 . l^J l (iT *jA ^>-yA ( JL34js**pj$ ^^-^3^ (J***, 

4JL*.» 1 _j «JU> \j3 Asy j!a 1^3 \ {j\y\^^-\ L-b aS C-*-lo*A* l &3 aX> 


Talmud _r 


Hemophilia 


Crisscross Inheritance _ \ 



XX 



s_gl~ r»>A (£ U ■ 



Coljj pk 


\®A 


JZ\ oy y^3 ' \j 0^ As t J\) oi -^ 

4JLi»l.A> £>■ i i jZ ^*j\jj>-\ jCi ^ \ < «^o j A iS A 0^ a~^>- 1 j! <j~* 

Jl 0^ 4-U9-3 I ^ */j~j ji cr^ *J • ^ 

31. 4ji>- <y j—* o~jiy^ c*9 J* ^ tfj C.3 03 a^»jL>- < c—o 

1 (_£^Lo-«.i ^3 £>jIa.i a !***,*&£ 

. csfi 5 *" *j 1j O^.^r?" <31^ 

oA^LJ AhZ>-U^ <A»il> { J~*>- A.J 4JL-3_j ^*3 y**> 4.> ^llyi 45*^3 j JjjJ ^ 

0 ^ a.» a 5* c«**t <3?“ ^3^ 0^.?? .pb 0 ^ cAc a5* \j» 0^"*j 

<3^-* a 5dC*« £^;p • ( crj^ijfJ** Oj b J^3><>-* ^j^3^) • a *^ W* 

C?U_>U> ^1^4.) y ( <j~*-‘>" Aj AJL-.>I_} j 4.1**«_j 4.J 

oJoi» 0 l/ol>- 0 Li^«Jb 33b S^Ia l > 3^^-^ J> (SJ^~ “*^T 3' a5^ uXJiXb 1 Aj 

A.j a5"c** 3 4-*>-ll-i< £)j £) $^ b . iAj|o^i 

. c**“1 o^; o*' - ?^i 3> <k * 

11 <J^ 3" 5 J*i <j?°* \ £y £^1 S ^»3^ cr*?"Aj 41^3 _5 Als^^i t^ly j 
. vAj^l^ ( <j A j}y3 ) c£^ <-sW 5 J <3^ Jj> ' < 5 **^ 

A^J cTi <J^ 5 3 0>>- b cT*?" *f A^-3_5 Aj3 ;cr i Oj 03 A^" (3^“ 

*_-5 Ic- 03 ^4-LiU ^yj O'^t *J A J* A.^J \ 3^J ^b 4li|^ JA.> <X> 

kS lf»j cst 4 - 3 *!***» C?^ <&*^1+Zty3 jjJ.ly l^» . j3^-c5-* 

(j A * \ ^y ^-*>1—=• 1 3 <_y^—>* 13 ^ < *y. ^ J^ aj i _p aj 4^^!^ Oj 

tA^lys- jl—» 4j J*-^ C^^A-^Ij < ^yi3^1 AlsC^W’J ®* ^5 ^*"* (J^JJ Aj 

* ^ (J^ 5 ) • ^ 

\j tjr^? Aj 4 JL,jI^ c3l )5 — » <^>- kt*>c> jj.—>_! Ob b Jlcrs 




\ © ^ jjU j* 4J t jAj J&'A 

k *jj • >* £i 5 dl?3*-* 3^ * ^<j A <j"JJ*. < 5 ^ 

^\Aj JZ . 3^3 ^ ^ I, ...> y+->" Aj AI*m>I^ jJ\ C-A>- iil> A> A .>^ <£ y* £)'±£‘ ol*^« 

5 a5"cw\j> ap!^?- c^«l cfj&.jjj** d*’ <yj j\ a5"" 

0 , 5 La . I fl.a S ^ 4 *> cA»*\ XY y < A_*P A-oba c Aj aS*”” b>ej 1 j\ . C**-"! 

(^IpAj^S'jl ^ajw . A.MjAZM^ d^5j ^I^La^V A^bj^C jj,A jI^j^.* 

XXY IpAj uJ y j . A«bL*9a \ jb aT Aj y^y* l«Ao^ CJj Jj Aj ^-o ^j‘ 

< AjA j 4 $ Afe_>^o jliJ Y^ (J^3» .(M 4-L^* 5 X SjboJi J^A:>-) £»**\ 

t£>° a_ 5* ^ ( b ) 0^ t£A.>j 3 ( ® ) >• 

A^J _J (by) oL*« ^IpAj j-S* Aj^j A^S* (_£^-.^IjL?- <_£y Aj J*> b Ajta (Bb) 
<_ri^<-£ jS"^?\$*\?“J ^ ^ a*!^ a>?\j aj (by) 

i_^l> Cbb- Aj^_f"* L_1 AjwlUj- J . A-i AApI^:>- (Bb) l y-Z*S' s $ ^ (bb) oLx» 
Aj^^A*^ a£j \ <^\y ^i_l y \.Xt .^iyZ^A (Bb) < JLlS'')! y (bb) A jj <j^L* 

A—£j \ JL> y 5 y> A-L&i_^>- J» 3 jAj »—**• yj aMi Sjj b eL*“ (^\o^La 

. Al^> \y yjS^A I^^-Jyj Aj Jaa9 y Aj A^>ej Sjj b oL*« 

^Ua 9-^>- < _ r i>- K (y.^^ 0^’j* ja 

^yal^ife C-»*l Aj ^A^J U>- . O^LlA C^ Jfr** A* oA^a \ L.S^ AjojU 

trrAjA^lj 03 crjfcoy* 0} 

Jjy j$ a 5"Uwi 1 y . Aib AJLil^ \ j £) 1 Ip a 5"A-lS^" t^Ab 

0 boX. y^-Z Cf“3J Aj Aj b ®^j J^«a>- c£^y 1 C**"\ o^l^ XX ji 

3>j j\ <y^. • ^ 

0iUX*«l 3JJ—A jjfeaJ.* y Aj AjT^l^j j . A-ib \ t_^J lfi< (ji \ <^>-L^ 3 A^«b 


Tortoise - Shell _\ 







jola jm. j i j<Ai 


\\\ 

lih ($♦ jXli) lUI* 4.*> (Ojf ( J~* S ) s ) C^U^Ai & J+Z*(J* J$ 

sy Ml*) c£U^>a> ^ j» L_j ss Ml*) ^.Mk cfij*’ 

J (sy) ^.Mi* oU (ixJu* iljj 

3^ cTti ^-> *jJ Cb>? t^U^ k ^M-k • ^ ^l_p- ^ ( S ) (S\o jOi 

b £_j» Jjjji ^ t>J i 3^ f* 3^ oiy</* ^ O^j 

jLi^J < OiX* 1 l«J ^Aj ^JU^J>- ^jA^Srt.^J) ^jAtoit+A 4.J (_j—3^ 

. iJ-fc 1^>- 

0 .? ^5" C-A>- Aj 3lj (xT c*—A (S 

• ^.a o^lxI*«l C^*a\ 3a>- ^^ta&iA S i j~~*>‘ <Xi £)j <lL jl 

(Ji < zjj \ (j* ‘ Oj 

a3”U&^3 . JL*S' < ^jb JuJ ji <-X^j 2**(_£ lfe<X^J 1^4.^ 

L^-jj ^3^3^ i5^* '^ >, ^ mS> 3ia3 4$ L*oL* Si) 1 jl^ cX3jl^^-»iaJ jC- iX+&+» 

. 0-~£> JJ l*<x>^:>-^ tj?0“^7 j ^l* 7 ,j c ^ kXlI—^> 

jU^L*^ J> &S aJjL 1 Juj l*.>|j.>3^ (Sj^-^j^ ls*> \j\ 3a>- 03 * (t jt} 1 ** ) 

• jL© j jlij&l j jLcir^Uil ji Jilil* Uo^j ji ^.laJ 

jUC) 

<1^.^ t kX^U £jj Lila }\ ^^“*5 JS S' ^JP L * S ^ 

— 4 -) (S S J*M Ml® zy \ oLlil { j**^ m A.~~.) \j £)j SjZ*} 

03 0 \ J*lc • 0^3 ^ $y*<j* d,Aj p 0^ S^-?. v^ 5 " 

SS* J * ^ ^ >-X: | jj ^a > <Xi jwXijl Ja&5 4j <Xl^.>l^ £)j k_iM^ <X> S 


Autosexing _\ 




I_J Oj C*SL> iU <S)) jl : 1 »,JC<£ 


IO^jiA* A> jUuillj 0 \ _j >jl A> 1^ Oj j^l 

*j A j\ Oj ^1^*1 J3J. <L V‘3 *$C~»\i£j3^ Oj Ll»-L» 

£yjU^ ‘ OUj^J ctaj* jUj.JJ <jO* . 

I Om«I (S jU*> ^js *S<Jj SJ-o-CjiS" . 0-***-J A> aZ**j!j CaJ 1 

£)j£" <dl» ^1 Ju^l aT l—» 1^1 . A^J Vl» Ij Cjj^" dlij_jl <A—w*\ ^IiAaa iS 

tU>s" A^a,}lo JjjJjl ‘ C-**"l 1^.5 j ^|u\-.*«l jl l*_£-o^ 



joL j*m) t jO, j 


Mr 

• s* ,A5 *'3^crt! ‘ 03 

0^*’ cT*?" < “'^ ^ ^J—‘ <-Ul~-S Aj A.w !_j <s ^" ( _ 5 j_1_^5 j 

dli^ ^ Jaifl 1^5 j j\ ^*1 . j>A J Cj»=» C?^’J 3 

• Ju ' , .i^ ( 3' 0 * j**-*?’ ^ <£^J 5 \J 0^ J ^0_p- ^ cT^?" 

< wVS j\ JuJL«£> ^&z.> Ju)_^r_9 oLajlS""^. aJ^i ^U>- A^l^Sj 

. i-Ul—J 15 l^.i \ jj> ^5 _j<^j li_ jl&ls \ l#>^> £*+»\^Jsl^ ^JWy.j 

jUui j| 1;L 4.1 ^iA>b,a* j & i j*Sj>' j^Ai c^V3 

__A.» 4.1**o\^ Oo l__» dlj ^*1 <Ao 4.^J 1<L>" . C***! «JU> L&iS'lgi 1 jfl 1^5 J 

ia-*>c^ ^JS"jJl? ;U*, JuaS Ail^Ii l) J^5 y J-i 4^*» 

c£^^o c?U ; 3 i*-? V ^ ‘ V 5 3 

. (S (J \+*a}& l> < 


Sex - Limited Genes _ X 


Sex - Influenced Genes _\ 



pSajiU J*a9 

^ o~o oT 31 ^ o—*> <y.l^ Cr-* ^ 1^** 

Cjjyj cJ*j~> 

<£$) jt <j~^j* 3 ^jit ‘ <j^.^ <j\j*~ Jj .^ c 3' t 

^ ^Jis* oL-i.^ *-\3j p**jf’ Or** J'^y jClb ^ 

o~i • ^ <yb^? O^^L- jz c^b.? j* 0^ oUMM 

»^**W j\*+» 4.) Z**- 1 jtM fi^l*** aS 1 J ^iuflj 

** 3$*<y _^-; .? VjJ 0>> c< » a5" c?j>^ ^ ^ J^p*-* 

( jtf , ^.*a5»t*« ^ ^5*jjii l(A-.i —-i 1 43a9e) 45"tA>,5 jS*^ lai^l^-Ul 

• (^L«L*^> «^L— dJ y a]a>S &S\j 

J* & \j < (_r^ *» i£jjj*\ Jr^.J *^~^3 ^ 

3* 0>J OiU 3b C?^ <£•>,/ J* 

criWi • fr-* 7 <Jj\ j \: p .? .?■> ^ b (J ^ oLx.^ Jis 

tUj.J^>> 1 0 I 0_J*dfc« AS^oi^J 1 C--» du>- ^j^jj ^jl l Ji i_jL5"oJkj j\£j _\ 

Ibsen _r Zola _T (<d>^*) o-l .oo <->><*- 
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j C£j~> 


b (J* OL — ^ li £^>z.! Ij ^ J^£. oLiJj*2> 

C—I <A-»1 <^ij <£jj . 'HSjj \ <->l—>■ «^j ^y.k 3 ^ J^*3 

(J • < Jj bt^k <y^ *^^0^-*“* ^ ^ 

<A-J&1 £) I 4.>c) l*.* 4j iXili jl ^ 3 £<■»»*■»> £**#$ _^1 (Sj^ 

. 4j>d Ujo C^.&9y/i li jl 

^>J***. ^ J ' J*^ J <y^ b lT^* 0^5^*** Jf 

b ^ 1 &S&^S*&* l jJ^liAj ^lalcl 

Jki ^ . ciU ^b^ \jt ^ 3 * ‘ ;b 5 3 <j^J3 A ' y bi 

J'jy* \ *^rj?\ <t)j\ ^ ob* <s^>j *£***0 

t^bb & 1 ^TjJ*b>. jl, JU Jf* Jki jl o-LL^o J\* L fJ3ji 3 

j\jr* J'JUl 3 obi*' Cy.Jir\ £**» &j\ *i </b* V-P" 

. lAJLlS" ®^laI«M<| 1 j\ c\j l> &SL> U»- C—jl y >xLfe|_j,?e5 

hst-^^uu U.>-aJi,^w0<3li 1 

if-** b 0 \ j\ <j}*33 v^* *i ‘ Jj\ (y^-^ J^. ‘ <ybb 

L»>” Mj^^li^AaLX* ^ 3^. 9 j\,o \• < ^>b < j-° 

odi A,I... * .> jli &S | b ^ LJc-ft jka}> . (A>lfi^ ^5^* jUl>-l * C^-l 

b J^}^r <Ai_Lo 5 : C*-b oi^ i ^ ^_^iy 1 ^33** c^_^! 

® • <ju*«Lo-i» 4 j L«-*^ li lj L©*£» hZ*> l<Ai ^ jl 

0*bj ^bj <X« 1 «A*>!^- y j j} 4-^t> l 0 UA jl ^ 

l—>_ ^ ? c^*-\ l» 1 ? o»«»l Jj\ <Sj&-> lis> l> ^ t ^3$^* 

(^^Uai ajjS^a J\a* b oVl ^1 ^b j ’ ^ ^ O-.) ^ ^A*J J_^>:^ ub* 



CoNjj 


\ -v -V 


^isu A.) aS^AIIIIS 0--> J> 2 t Ja^^e-ojCo l^jjL.® 

lA^ij 1 X 0 1 ^9 j^.«a>5.® c (_£_>!£■ j-*£* h iA^l> (^^le aS"I ^.tl ^Juo^9> I y j < C-**-"! 

^5"C—1 1$>J ^ C*^l 

Ca^» l^-o A^y l_A*» ^ItAJu ^1^ < C*«*i 0_jl—(£® Ja^»e^ _o C* 3 lj^ j*” 

jl ‘Aj.il.i^l ^9 Ja^s»s^ Lj Jaa9 a5" ( J>\&*9 j C-“-“l ^5” u\> jli jl ^9 | jj j^\> 

<J) ‘ i*>li 4ft*)^lf*.jl *S ^yJ-j -J-i J^O>\ 

ijlojl ol^» ^=>3 ^ 

^ ^ -J** ^ {j*. ^ (£* C^*>1 

£)2j~> • C***<1 ^yjl '»—**>* l 0 ^ <y l^I^Lu ^\ms^\\> A-w*1_j i jj *A> 

}L*\> yS Jail jZ j$ jiluXi* a5c\5j1^ — £*£> aL-**® jl 

2 l -®~<-»2 ^i*>- <L^J 2 ^ O^***’^ y 5^~ <£^i^ <XoL® . 1^.3 j^-j Ij C^>£ 

ia^>=^J.Al£.A5 ) jl^axi (j\j> • 0 y£-LSl*^joB ^JUli 

Js>L.j^1 1 1^- 3 m ) l<®*-.»A ^&j <_£l ^2 1 '-*•* 2~* C**«l jj^-®-® ( <-AlZw* 

0^ . C~J >®ji olj 0^l*-^ < £*■*-* jj ' ^ 3 UO 

l«3j _^il SjUJ_l j a 5* lAJjl^ Olixs ^ jJ$~ t <A>- 


uV>I>- Ju9 £j[>zA*> j} . C*"*l jl<-V>ll**j <dlj ^5"^ j Ja*>t* 

22 ^Ij 1j> ^ Oj 2 3a*>=v® J.)liu* jJll jl ^ 

C'.Joo Rh t^l^U a 5^C-^l® Rh c^l^li Aj>t> (iij_ Ai*>=j 1 jl . 

j-.*li C*^! - A>ci d-ili ^^^L® Rh jil® f 1 ^j ( JjS^^ <x£>2 ^A> C~\ 

L» J\ c^l o^l-® Jj 'j*** Jl a5” (^IaJLw^S* . c*9^ tAfrl^>- jl^ 

0 ^ li £*>C\ ( j}2^2$ ) ^A-ilj AZwli jl^9 C -^ J . 2$ J* aIL.^S"*'< il>_ 



N'W 


jh> 

<^3^ a <y 

tXfe|<_£ jJs*-+k>- ^^3A.j e \jJ>- JU-i*.C*A> iAjMaw tf-l>*^5"<_^*«U.> |j 

tJ-ol^- o*S ^^i> C^f- ^l“* j> U uX3^ll4» i\J^3 j\ ^slol* J. f* 1 . 

^ >\y ObpU c5 j^-^t j\ ^ (£\oj5j\ c£\4j^>- 

O^S" jJ> J} fjij Jlk> j\ ■ \<s* 5^\ a - 5 ^^**’ ^J- 5 J <^-**1 

jj+ ^1 j$ ( 5 ^f-» j) a^-LluS^ j^n5"c^lyj ^y>- 

V’Jc^ yl *5 C-*\ OloUdS"";j) |„>; _p iais ^5^ < ( <A1L5^*J Uj\ 

• &.?**> 

Cj \ <S^ J 1 j\ <A5>- (Jl»\Jla 1 Lo4j ^>1 j \ jl ^j+s 

<JU*9^.“A.> && oj|(AJ 1^)L>.^4 .j dX» jsJ* Jp • J+* b iZ+>z) Ij 

*>M \ 3' Aa^*j 1 j yj ^ J^-.iflk*, 

zy"2 3 ^ jb> 5 AiLM {M>j 3 <$SjCjS AjJxiS ^jyoA .j 

Cj\am» j\ ( Jol*> i jy> j} . a-o ^EU jC-V 0^^ Osjy" J* \ 

y^jl (3'^* Jl1 < *^- 3 bl>’ • £**"\ Julftla <J*«.C ( ji ojuX>tA 

<jiyr ^tjy y ^y^ry ^y 3' cf'j&.jy* 0 3 ^ & y 3^ <Jl ^" 

-^3cs^ Jx 3' ■ ^»->3 

y~ \ t (jr 1 ^j^~ (J3 i £**\ UcL^b ojS d ^>j 

j> 1 $ ijb** ^ 3 "^*“ *-^— : ® ^ ^ ^]l<y»^ 1 ^ 

• b <33 <y.^ 

J* . ujlU^Lj ^jIjui c?U^aj jil ; 3 c?l^ V3 3' 

cr^**J ®3iJ J* CS 1 .^^ ( XX J-^ ^ ) ^U L-j* 


Shetland „T 


Shire _ N 



"i * 15^ *"^^0 jr if JP K'fyp C rf <r^ X -> — Cf tfj <7^" 5"> «r^p fT| C '^5 1 7 r VCrf’ ^ 7\"' < 



•yr^ 








j>- Oj ^ ! i ^ 

CfldlsAj • LmM L^Ia^II . ^yl IJ 

ovXioa^il ( _ r Jjla^ aToiXb 1 

.oi U J} 1 J^ 5 ^~ > u rr"' 


cS'W iaA54.S^C—ly ’J 23^-3 

\<j* \j b*£y\fS 

C~A Oi^ji u*j**J$ jl^UUs 

<£ J^\'3J3 33 ^ 3 ^ 4^3 

j> \ j 0 ^ 3 -^ ^ **•»—> 1 ^ 1 j 3 ^^ Ij c*^* 3^ 
y*- tfl>- 

i^'^A.jdL.w »Lm 

<_£l*4i0 ^U- Aj^S* . (lX J3^) >J 3 \ 

Oy_^» 1 j ijr*5 3 3 2 °J5i a ^*“ 

buV^ (3^ c —\ <Jj 

**■;.? ^cs-° 3xr? 
y 0 ^" ^j3? ^ j* ^ 

.la,^>g>a ^ A—S^” ( y* ^ cA 3' 

j 3^ ^y*** ^ uo.?ji 

*\j* 0*j • ^ y Jji *$ £-> <J>j^ 

\*j> 0*3}^ J ^T3 A Oj 

3' ^ .? 

oJJ~3.SCi> (£j<S$Xi wXl^L y Ji ^>.i& ^VJ ! 
yj 1 . ^.j j\$ C->d Ujii ^.Aj UU. -O C*-3 
cs^^i » ^-» \j Or 1 ^ O r 

^Li.5iAj £tla~- iA>o 



ct\jj fk- 


\ Y ♦ 


1^> j ( o*>3 j*-** I#*L-^oU-^ 

Cjyy^s yy ix&9 \iA£- tA-o^ ^ ^ y ‘ ^ 4j U I j 

. (AJjLuj OJJ \yy>.) ^SCj^Lj y$ ^2-i.^i AZZ>j£y>\j\ . ^yjxi^ 

W jj 3 J j' &f\ . <A)J&" juX;\ £«*0 c£^}-0 

^*9 y {) yX> y ®^L-J \ ):> < (X^li Ij lj tXil> XliliAi Zy^y 

fjVc^VO <U * J V 5 ^ l5^ * ( id^> ^l_p- (3».^ o?f 

dlo a \ y Lo . <A^» cX^\j.j>«;> j** 14 yy {Jy^* < tXA l» 4*<-~<\^ y 

<J^ 5 '•’ dj ^r’ -P f* ( xS’^^jl^S ) J-JU» ^r^l9 

.( A — £Y* ) ‘AcL^Ij -P f* 5 ( G ^ J-^-^ ) <±* m ^<y» 

© jljoW jjj x5"(A-L^i^« jf (^*2y A iaa$^;l.g>L5**_)1 ^a** 

t)^ jJ^:> jl ^;ll—>Lr j .p vxU<L_» jip 

.J-I,a>^^ ( j5 , \ *4 j^jp ^j-SCpAj ^^o^U^LS**. 

( ^-^*3_) l^-j \ i -y->y^ ^y < C*"»\ j •L^"* “O-o p ^>J cj_jUj 

(ll j£*) C—\ jyy c£jlp y ^*’j <J > !^° t3^ fr ( y\<^£ c\J^ 

i<y 1^ ^&i"j\? Jais a5^1> I lAl^jj^oJ jyy 0 «$ ii yS C >\^*1 1^.3 J y** 

4.5" y 1^.3^ AmLv-*- 0 0"^** ^ ^ Js-lX;^ 4j («X> l» j\tA$l>- 

^laiX^ (j^aS 4iC:llj>- . C^“\ j-Jy* y> (£ ^ 

y»[»iZ\j\ Ja*> y$ teZj f iS^^Ay iyX> f JuJLwJ jili ^UlS’ 1^>J J 

S A5 3 j^J^jr 1 *^**0*} J> * c5^ 3^^ 0^j»l <JJ 

^SCc . ^ac-L^Is iS^f } j j>\ JyG* 1 * J^ji ^ J\ *5 

Ju \,S lj ^-U uu. « (LS *t J "i 5 j ^I^'jUj ajG i^ ( c-« 1 Jt ; t>J 

. j\+»y> y**+ >y* C?0 : L^^ <>, ■^ (3-°l^ c4 ^ 






ULi_j£Li *—5" V U • Lf . uy> y i_~j 3 _j Ja«.ptj» ,Jj Ui>» 

f ^5" L> li Ll^SCjj . a] iAIjia J^LLl* ijlx—1 lliAili Ji laiiijli f 

jtL* JaA* 0«! eiXw 4 S' 



<£_>l—0-J _*Jb4j Ul.Sa>- ^ry 0^ ^°> <kC ^ 

J 9}>j» y j <_£ l— j IaJ <C^(a5* ^1 j\ . C^L^-ol cX-ol« j ^ j jZL*j> 

jL**j,> 45jL>- . C+**\ J> }* _pLJl£ c£ 5-^i 

i i^t^*9u*jLiJ oJ^w A.*>-L»J1> a j\i a5"( l )$&jf^tl£ \S \X*> j} 

—c~*j js ^** a <j* jjf&j^z~.>o$\y>[s~ dl* 

^y**\>-5j\2* ^a,A>^l \ jL« oisvii^ ^U j\S "<£le ^»l} X> LJU^J^ 

3^ ^J^-iXfZL j <_j^»mL* l^J 1 4_«Jb . ^/"^,^1 ^5 £*0 4^>lj j| 

. Jj JUB I C_J 1 

(_^1a^cJo ( ^La 1 £) \ 4.i a3" i C**!^ ^.Ic £){*SMa£*lAj\ 

SJJ* Lfroil^il>- (£jlSjji jj'-Liu A.1 4j*i I li a 5" 1 C*"0 4»j 

_4.> 4S~j.> \ j a 5" ) (jflo J f j~i £)j ^^^LU • <^*5 C-AJ 4wJ^5 jl AjJ ILl>b 

J aLJ^, 4j 45" J^js^ 0^ CfSjl) **. ( cT^?" 

0 0 ^ ^S^sLmS^j j _$ 5sl> <j j 1 • '^ry*2 ^ 1**^* tw—*>1 

. lXI5 1^^^5L<JU**jJuj <A> y**) Lb-j I ju.al£u*[> *X) tfsii jyt>£> £jj 

t Q \ J.^U- a5j \ l>_ uSjjli jzj** Ij Oj <^5 ^ L«5 

& i y.jJ txuU ) \a.y>LA <^*jy3 5t } 

<_5* y^iS ^j^^ ^ J*y (M*jl 4-5^1 

(£ (J^AA) Ij ^ Ju3 y/l 0lA_O I ^*-0^ 3"*’ 15*" 1^5*^^" ^ 

(A>^^ll*ja^fti(A^>- 0^1 l>- till ^51 a 5"A.J Li O^v" 0^^Z" 


West Virginia _r Polymielitis Maine _\ 

Mcdowell County _i 



Cdljj fie- 


js VLl»*l oUsjLsjjp- j^y^ ^ o->b J*zy Jj\ JJj \j 0 \ Oly^ 

jz Os j-o La . (Aijlj _;1^£ A^li^» (^\yAUj*» ^La^lb ^"aj j AzAjjh ^j*a 

^1 ^51^ . oIjU*-^ Jgl ^slb ^yi lj_jl £)<x*.j* <ib 

Jiaj A .> j£L»j) (Sj**j\ • 0—^> O—JJJ O^ 9 j*~ ,>|iA*I—1 j y>-2 

tjy*$*s&jh$ ^ • *j\* >fT3 0U*j~j\ ^}"*** ^y^y. Jj\ J ^ & 

A-L*—^ J3 A y ^$1 < 3 '^“ 3 iliAjJ ( JJ J-o ')AA€y j^aj j\ a5*~ 

j\ ^ i$ji (jb a5*1 • O—l_^L_»*o (AS jj 1 3*? 3 ^ —_j 
< o^y m ^3* M**-* <-A^**~*-* ^5 U»^**i o^Uj 

il j-il aSCL < jb ^>-y Jo Lo ^yoy £jjJ Al J I . 0—1 ^TJj 1 

A>-^j iXal»:>Lj ^)LU^«* £^3 0—1 ^ 4-* OJ b la 0,9 i—jy*JL* 

• <■*■’ jlj Jj^-® 

JJ ^U, ^ 1^J ^Li^l »_*b J} 0—1 Jjbo >• Cjliw* ^Aj>J \ 

Ayt^s* 0-«-«3iic— (1 )Lxj ya>e.A {_£1*^1 Jjtl—|_j tjf y* Ll>- . Ou5 "^a^Jus 

*■ 

.? <yj^°^ c • lA-U—* -? t5*J“*l^ C J» l^a ^1—* 

tJ.«a3j,^ . 0—1 <_£jljl^oL«p^«s>- Aj (J ia ^ >zJ! ‘ 

• jl^ <^ >c | 1^ ^1 

ol—(jj_l jiff- 1 ji ^ Iaj lj OstJ (^IaJosJ ji«i 

. ^ys> }A (J-Mgljl a5jO ©tX*JL^*l3»ei l*Al b La 0>SJ . ' ^A jL ^jIaX^I^ 

oj\1ai iXlj L*) La C?1^’j Ca^as <_La9jlC’l j} 

J3* ^y jr* cT **J> °b oi^ 3 * x ~$' t <J* £** lj> j{+yy&*3> j 

<^*)~f*J 3 <i-b A 5~4.3 j?T Aj (^1^.5 j Aj Jo b U . JJ y 1 ^ ^1 3 

• 0 ^ l sy.<^* jSi^cjjy o'.S'ir*. ^ b U 3 \ 3 * £*** cr”** J* ^ 



.9 1 


(J-«a9 U>* . £«-l d>lg>- jl AwidUU \ 

jl—f^US d«o A.* a5"~ «AJL51» C***j} < iAl«-^> 4 >c, 4.j 4$w5 ! j\ JwJj l^J j Ao 


ct 


db A^AJ 4 I^ia5*^j_ 1 jl . tAilo.;^" j) 

‘ o£[> JUS \ j*-—^ C****& C**0 *5”^ C*"l 

dL t^L-^Jj jj_L^« 4_« j-.; Oj dlj_ ,jr 3 ^ 

<4l5^"^Ls_j 0^ dl>_j_j! A**«| 0^3^“ (J*J 1 4l^li X t2J} A 3^3$ 

Ad£»!.>Y 3 j db _j X 33 db^S** 1 A^J \ jU>-^ t^^ys £)j<X5 Aj 

(ji ^ (S^J 0*y •Ij** • •>3^' b Ld Adl> 

J**’ *&"Js ‘ c*-Ui-J* ^Uj ^> 3 ! 

^ O 1 -^ \ a> >^-3 1 (3J 1^3 ‘ ^o^3j^c 5.* d**«l <j*>^.3^'®‘^ \ 33 

< U?3 iS*\z j^^Sj ^fi\f . syl^ £>t* y 3 ^ j> \j ^j £y 
c£Ua53 34 * (j*''—* £y db f bJl 3 ' cs^ 2 " • sjj \ <y a.» «-3U- (^^.olc 
a 5" ^ ^ c$* 1 ^’* 3 J ^ aS" - t 5 *^J ■ , ^ sjm jj ^*3l>- oLumi 

• AJ^~<^,o «^LsJ-o Ai aL^« }$ A 5 * I^aS *j «w<3 13 A-LiS"^.* C* 4 ^ C->->-«l 0 ^^ 

^ Oj U J i_p- J} a 5"^1^3 3>J . ( to jCi ) 

• (A-o ! ^ ;i (jl 3 ! i]l-_5 a.3 5~> <^~S J.> A&y^A L A5^1s_j ( Jul*4je> 

A.^_U- 3'* ^ a5wJ L» l-« twill>c^ 3 i j’^"‘~-^3" A5"C-d! i j 4.5 »-^.j Aj l» 

. c*^ ^ twilit ^ 

3 ^*>a.j c~« 3 i^ ^ 3 13 133 c*-idl t L 1 ^ ^^ j dl^^ U 

^#>15”*. ai5"^ 3 ^ ^3- j&'jlijLi iS~£~*\ (J ~‘jj 

| 4-*-alA5"A5^^^a Ol*- 5 ”d* AU \ 3 ^*^^® 


Swordtail _X Platyfish _N 



£t\jj 


\ Y1 





*jLi c^ast j\>*S3 ^L. 1. Swordtail ^ o*- VU . yCiaSCj ^ l$J 3 y U « t o JCi 
O-l o^jl oL- ^»U J 3$ • 0-1 

0}^\ ^ ^ a5 >^<y* J V-P" 0^>- 0_>aS4j 3 ( C*~J 

^j °j b 1 * 4 ? e?3^ >> W^ e J.? <A5 3Ky\3*>* b^cp 2 ^ 

C)\s£)_j\.>(j\^jjk> ^*^^U«c5l a 5~*c—1 

<A^L»^o jl» 0-.AS ^b <C— Jl Ci 

(£jfi C***o <^bb 'l» ^1 v—i.-.*.—» C-‘— j ^L) ^.&L» 3^* 

i ^jA (3^***’^ C^^O Aj (_£ j* a *.3rj*^2.&5 1^,3 j b <_Jjl>< oL.>- jVo3j$ . iAiLj^a 

t fUJ \ JZ ^>_ l<CLj 1^1: £)yS U a5"c—1 }\ p>- iJU-O A.» c?3^J 4 -'-^ j 

0^y^ b c£_p C— \ or* ®b <>J <P ^<j?*brbicsb 

—Jp**** 4 “^-- 3 ' J J^f A • 1 ^ oL- c?^ _J ^3 J* <t eS AJ .b' 8 (3* Jj*- 3 ^ 



> vv 


cfj j>\j r J-** Jj\ 0^ ‘Sj^ j*. ^Cr-'^ 

Okies! 0“^J ^ <j* d&$£ hj. al***2~l ^ ^ 

Jaj I^£>4.> ^5^.? UO ^ {SiJ JZ U Olc^tUI 4>- j* . 

. jL« < c .?* - I j uXj 




i/b ji jh* 


«^*W i IfiJLa J^eas*tA aA> j 5 £>"$* j& A*£> 4 >^" J^ 5 ” 

(_£A.«_«_ij 1,5 j£> . ajS’dLCir f*J>^ b ^**0 ^A’ 

• As'lo ^Asl 0^ (J* J j\is\ J*. c£^ ® AS ll**! (fjj 5 \J£$L~a l> 

■ f.j^f t jn.oiy»^ 

J^L-.ICLo _jA.jiAaS^ (j* j j\ a5 

C*/»^La*° <J^, w r?“^\ jtJ* ^ O—J ^£>l^JL*o C*—Ajll)_j O^j t5 »^ v ;>’ • a 


yl Al> 1 jli *TA51o ^ ^.£>1 J& ^lj L_J l^j|o5o J-i I $5^T5 *•» * 1 - )t * , ‘^ £^>- ^ 
. aJoUj A.*3lLajo t a-LiS"^.* yl l^~o 4.$Cj I Jc!U £ lj <J^^I^_ja ^3_\j\ 
yl Of*" 0 o 1^**0 < -^ i _ ^ I—iijc>EA Ao^S" A*JUa* ^As ^ 

li^ L ^>- c C^Aa-» 4 jJ lk.®<_£\As^o 

As l> $^ oU ^+-*> Ja-J>e-* ^ CJ 1^_j As {j>\ \ . As^l^^ y^S- 

O^IaS \>- i CJ\j3 J\ AjJlia^ (j\ji iSli \ J^l : ^ jS J^C j3"j J-jj 2$ 4.S 
<iat-^*^1 <ui Ua* <_£l jjA^J 1 1 j 



jj^ A <j\~ i -*. t * J ,>j\j i *T IjA^tA JJ <Sj£\ J’^J 

•(©sJ^ 8 ®) *Z***\j>"\ <_Lj C,\ i —miy j 

—4^15 iAI>U < s jJ y&.J 3 ^ <£ ^""^U 0^^"*jl t£ 

. wXJo 1 ^a 5 $>■ 5 4> < Lg> \ ^I)La L L jLijl o^Ul««l li 0^3 

5 ^-“^L j\ J)k> j| JJiJJ CiJij? ,>\Jj (S ^(_5‘^- a 3 <-—•*■” 4-o.* 

. C^A^La^S-tA O^LHa tJ-ol^C^*1 OiXo W ^ 

l(f-> . lGj^IaIa 0^'jJsls-Ai JitlwAJ 

oiXo \3 ^, 5 Li.j 4$ ^ji j\bs \±j j€ o*"l OkJli L-o./b^S* - *iA )3 3u 1 4.5^.> L>^ 1 ^ 

. t \^\ 

Jj^U* . £^\j\j£> 5 Sa^zA^A^j 1 4*J l^4..*>J^Zl5^Ljl j jj,lJ lc ol)l^^>ji 
l*x*»») ,> L L»^ j 13c- iaIj L-*» i \ ^a 1 ^ j b.*.>zA 4.5^1a I t 

0L~$\ L 0\^>- Osjj \ c*«o 4 j 0 ^ * ‘-^'l 4 -'— 3 _Ll* J»15 ^lj_3 

J Icolil,JjL«ixJ^" 43"U>t) \ j\.<A-LiL^-.ia) £ U_jl^3\ 

c^l^5_^L-aJy 

^ WJ 3' <£j\r*. ^ <** 3^ °^J 






j [*J*\j> a C~*l jrj£». 




^c*-o^ t^ljj o 5 A <3i^3^ 
. C—> o\ J) L Ul)lu>.A» *)La!Er<^J yjjli^)j\ 4.5(JU; 1 L (jl ^ 

ol)l_^> 0-5 w t^"^** : ?'3^ 1 ^>*^L Ju^saJ 4 j XXoL^ 3 ^4.5< \j\ 

1 (V *k jj£2 CA * _j 


Red Soil 


Golden Wonder _\ 



CS\jj \ A * 

j • *2**" 1 aZSj L*j ^ 1^^- y*j$ <2 *+a$j.* li ^ j 

j} . 0»«1 {ji+Ssii^ <xJ jj 0 ^ y Cw-*i» 4_S' C***>\ 

>0U\ 4^.^** 4jJ Ua^ C?^* c£A-Le 3j** ^L~SIj 

. os!o^ (Jj>^^. 

£**>L"^ ^*4j <_?**{ ’ 2^^>\ j y>~ 2 ^> ^ Jp 3 ?> ^ C*——> o A— ^jS ji 

Ol^l j>- y O^r* *S c*-*y (Sj-f? 0 \ jl (^)Li,^^L>i j (AJ j|jk.j^jL_«*i 

tS^^o .)! • ■ajta sy-^y <Jy*-** 

J’j 4.5\a 1>_ \<yi A_??\j4j ^ Ai/^ ^3*** 1 _; l^JjJ . ^I>-A 


tlM-* ^ a_3 ^-*a \ • 'A3_^' ^>IaJ j ^ <xJy ^a>U 

**“ jLi^- t5 iiw \j L 45*^701^>-^ Jj < c—'\ 

^*> Ij a5”~<aJ_<.— k <^£^1^31 . o*«*l (Sj\>"jy*\j\ ^jy ^ t5”* 

- 4 ? ^ y*(j? °s\j ( j^ M j\ a.S'^jUaJ«-* yy jj« jlj ^ ^ 

jCtdCi* t -^ , y^. jj jlotfc«*j&l*«i 

— O^3^s») 0.5^^^ oLli\jl>.i l —43 ( yj> A.S'c**-! (£AS>-4j 

cs - *- 5 ^*3^ AjUt£yj4^®Lw45* iaJ^j** iai4 ^\Jj c»"l 4 ^jLl>-.(\S jUji- 

(5 Sl£~p l Jc5 A t A> c ^L<6^Jy^ l£_*J 

JLja ^5 c**»\ ^y^is* **^yj ^ 

• ‘AJj y^(J* 0t«*& ^ 3 1.<A5^^» ai^ oJTaA.^^ ^ As jAS j-^s|^ 

L*kA**>!(.£^-ot^L»J 1 aS'aIj \ < ^' a 2y> m J 4o ^LJJ> <\2>j ^oyta>t.J^ ^i»4.3 

^ yi<sWffii4.3 ^^loi<c*«-l 


Identical Twins_r 


Bloodhound_\ 


Ordinary or Fraternal Twins-> 
Tatou _o Armadilo _i 





NAN 

. jj-A j! C**-3 

‘S'\y ^Oy b>b^>; (J ^ ^ p*Sy 

. A.L»I:>-cib j\ 4Jtw*«*Ai ol*cS.?b ,>1®^ 1 <ib ji 4.1* _j <ib^ S 

( AlZ\iS ob» j\ j <Z*+»j} ( ja^k.£J j(£-M oLv^>- 4> 

JjjJ Csb $ '■A*! ^ if C~*> (jb-^i ^ *A>a1a 0^ <S'^*l ol_iLib*i ^ } 

jl < o^L* (£ ^1j ^laj \ S' $y ^jt 1 £) \ ^ A»^ILM,> f j\ju* 1 J <_J l>" aAiAj 

<j~yl «^»3 °i"’c5'° jJsSl^- 

U^loUjT £ly ojj ^ 

j>U.» . <Ai 1 1 CJLS^i^^a jJ jC .Ji ji> C^LaJj \ J.9^_\ 

< Ai <_b«b> ^,s*cJ 3.^“** tibjl Ai O^J 4l*_9 4_5"" (_^1 a»ej <Z'Zfi> 

4l9(ib jl a 5" ^ l*4»*l.i Ali la _j Ai^i^ A-Li la-fe c£^J.? 

C) J A-J b*X-> ^bab* ^ j^laj | S^^ ^S-Zi j ^ L**Z\> »Aj 

• ^oU l»j? 

( Ai ^^i A$C> L«bu4 bfl^L \ 4_o^ lg; l*J 1 Lo^iaiAj &S* jZ blZix^{j»\ jl 

^1 ^91 S < ^.J l*^b $ La j \ L* ^iaiAi <^j 0^3 ^bo (ib S' b^i \ 4_** 

(t*\J^~^) • A-a I Al*^>- ija^jkZS Joli j*S> < Al*.}^ ^^jaSCj jl l^p^p- 
j^L* ^—aj j\ ^ ajU.^ (S^y>\ ji ^jLXj ^ 

<-£Ob-^Cj . JJj \ ^ ^ 

^‘Uj ij***. 1 yy^ oy^ 0^ • '^**"^ °$y >j 9 1 -^ ) . uV ? , ^ <,> 

(_^i^j^«aI<3A-oi <ili <Aib j S$ jS*CJ}yo 

t£ Szj\$ ^&»l^ji_\ j* l-o . AJ> AhIi_\j^ 

C^bfeAj jCl£- cS j>- ^—& \ 3^ C?*^b uUa—9 b_ <A^ib ^*Sb 





\ A X 


o ^ c*$>- <sj ^~o j\ ^ 

C 5 , -^^‘* , .ik < 3 ^ b A.*- 0 L-5Cj_(^ 1 >^ ^~^>- 

Ua..*.* IJ l>. c— c-l* ^taAs^ ^Ijuu aScJ^* . 

. iAa2u*J (3 L*»^J 1^.3 1 j| ^«sjo 




AxllL-a t^l^J (^IaL^^ (J^*^.Ji> c ^>-~’ c5 -° C5*-^ 

jUC t^Ujl Lo C^U^'yj^ Ja-^=^j*l 

(_X*^" ‘-^ ^ Oj Aj A.I—i\_j y.jal^ aS"”^ l-jwa y*a>" ^la> jl 

_A» < ju>LCj_ j-5^^ l5 3ji 0Ui>L. J&> j\ . ^>j^~i^i j^> * J$*- 

0 U*9) ^>L_3>cSl C+J&j* L_j A) C**"^ >A3 J^i aS^jjL 

J-f <_/**'*> j A t ^ * &**. 03.? .? 0 >>- <y L-*«> Jk? 3 ! J^ < (<**z 

(3«sl>- SO^liJ . ^AIjIj^/1 OjUj ^^j_<aSC Ij (j^-jUi" < cX5\aI«.;1_j 



\Ar 




^y L. MSy^i>- S^li J5 1^ }a^s^A J <l*-^fi>\ 

(on the average)' 

Ja^>aA ^**3 l» 1 j 1 C^ic . jS jl lj iXliU^y* O^li? Ob 

oU ^ j-2> 0>^ ^ (£ 4jJlkja^ Ojj C^*J <aS^ 



**3 Oh j> 3 ^3’J : iSj^yai 


J. T"*oUJlL* ^1 3 I aS’Ij ^l^jo . Cw*l o^^$*< a.j Lj Ij ^ b(j° 

‘ &b otb* .p^ ^ j> cJ\j^ ^S ^;L> ( y^->- O^y<_£-* 

3^<^-i^ cri ‘ ‘^3^^ b i z*?J** £**bi 0>^ \y,j 

<-^» <-XM_p- <£ 'j^O f4*" Ok^Lj 4jLi|^ J£ ^ 1 j} t^jlL^ ^J-aU I 

(iv j£*) 


. 0.7 Oftlji- 0 L 1 «-L-ji* J_yi»4>» ? 34 Aa (*^i J C—*» <J-»9 JO _ \ 



CJ\jj (Jf- 


uUafedO jLJo j 


jji-j 0 «Ia—^;L-j Iaj-oX ^ 9^3 J AJ j \o*j>za 

aai— s-c^ly l>- a 5 "*3j^^a «aja <s '^^ ^>e ' 0 ^c***\ 

cJ\jj ^ic (^)l «sxz*1a c?^| a^s*- {j --“«•* • <a>Uaa \ L>a Aj Cf^'“ ^ 5 

3 y>- oly 1_ ■>■ j3 a 5" £L«£L> y*^3 £-*»_} <i—o Ua 1 j (Cw-! ^acI—aIj 0 IaU 

^OJj <_fl^ia-j«eA^5"| . J Jo L A S' ia*5*eA^?| < cLS"'' 

A-*5*^.a ^ jA a 5 "^j < A—£<lj .■>«■> £Jo\a) oLiC (_£^J ^9 _j 3 C—Li 

aS^*A.» 3^3 jl^5 AjJ l_JaA 3^^° Oj^o ^j_Aj ^ >** lA—’J • 

*—(_£l^la-uSeA j3 ^ A-il^Lw |a>* ^ 3 jfi\j (^)l—5^j C?^^_j3 ^31 ajo 

• ^ J Jj 

<jT‘Jj*. :> J 5 -* ^iy^3 c ——j ^ojj WtK* Jl—^ \^X\ W jL-jt 

Uny 1 j3 . Aj3^5o^.C 3 ojlCo^ljlj A) IjbeA lj oAC . uAJ^^3\^5 

cA--*-o.Sf- _J AjA-£> C^^A L_i <-aH»ca i j^>- ji_j3 j| j^sw 

jL—o AJJ Ia.^ ^L^aA^- <^)Aj 3 ^»3^a . A^I>-L-u L^j <JU-aa.i>j 3 (Sj ^* 1 $ <AIa>"13 

jl iSjL~> , i^aa« 1 <—J !>■ ^L—o ^9 _j 3 ^>^1 ^j5~ a -* J C^aS"". AJA-i> »^»A^Aj3 

jLCj*!_ p-U ^3!^1 a 5 *^_^,L> Ao aii>-L« !a>- \ 

aI?-1a- ^A>- l 1 j^itA^l 3jl Ij ^ t_J3 UaT C*-“A -UaS < iAJ3^a> A ^>~ 

l» (Sjjj ^<Aa %j\ *a^3 a 5" CJ;if Aj ^Jl >-3 ^Ua . C**-! 

^ V*r^ 0 ^ A,^^ Sa ^-^9 3/ 

t Ai|_;3^>’jl AJ!> i^)lA5 r A.J3 ^a Ai IAajI (^*>3! • iJU**'! oA.i'^Aj jj 


Edith _ \ 


























jl &yy dLi\jf* crisis —'f ■ Oyy a'iy.i 3l —' 

*1 jl9_jj j& l»_i . jts^j.^iTU _r . I,_^i>Uouii$jj 

l> i — \ jL*t j * (*L.*>1 l* U _» 

J t»^**-* ^ c—1 *l» o .? ajl»oi 

(c—1 *oi jfjjt 









\ A© 

jj* L <sjy*y* j*\y>- *yyyj\ *5^ y=ry >jy*~j. dry* Jy 

J>j~£ J* \yy\ t f li A> tery Sjy OU^Li j\ Jii <j}jj . 

4.$Cj I Jls- ^ \j»yj a^_j j j\ ^lllftl ^ l> A$Co 1 jl^ Alo^ 

• ->i c$L>> Aj ^ <S^jfiys 

OU^IM t AjLa^ jy ^ j! 1 a>" jS'^ y+Sli *y^ylys AjJlia.a 

J•^^ , ° ,, ojlkAil . C~«i ob C—O Aj j! £j\Ju& y ia-^a ^*L> A>-j.> L>* 

Ij a 5^» l*_^J ^3 a5"o~ 4 ota 0^*5 (Sj^J^ La i^Aj (_^U»ci i—J lf> 

1 ^j_ j fC^^^**^-*** aiAcli 1 jl 0j^ • ( jjiJ AliL ®A.i tLS"" Ia>- i— >_ 

0 * Ojy O^LftJ Ja>*^Ia A>- ^C„a . AlS^.a 0 L^»b>- jl^.^.1 0 _jUj ia^.=>c>& U C->>to 

<^>J a£j 1 Jl=»-_3 ^ y^S \ jA\ ( ^**jy a5\^L5C>_ 

. }y> t jO <U$y «A-i (£^jJ> ^ jllA>- aTX * jS 0_jlij 

OL»j*a> _a <—aJ&o j»U>o 1 Aj ^A-LaAS^ic ^ yy&hjty O^Lu ia*-^la A__>- 

£^Ll»^\ 0 _jIaj A>-. Aiti^y* J$1 0A_^f I A>- A^Jo J-J ^yas^ 

AJ^-i^adS* jJj 1^.5 \ j} 1a>- aS"^ 9^ ^Ul^l 

• j^z*. {* O^laJ A-iL 

1 4 0-->^ — C*^^*-* aL-— a a5 ILj» (jr 1 ^_; AJ^y_l a5"^-^Aj 

< \ y(^-) J*. ^ A_^» 1a.-j a 5*c— 1 Jo_l Ai ji^Ajsr^ 

. c—I <S 3 O v >Ai ^ jS ^ j\ J C)\ y$ [fiy^ylys &5 JJ^SJ j 

<y_y\y% Alil.> j^y >m \ a5”a^ \y^^y^ a ^ dL - 

1 —>• \> \j ^~* ( ^S~ ^ !_; 

A-» I J <y*y$ ‘ Al5”^a ^S^Aj j ^ y^ 0LjL>" (jLo^b ^ _o 


Intelligence Quotient _\ 



^e- 




a.j (jfy** l , jr* A J aJS^ 

i jl ^1 <uK" 1 j m %T 3 <J^>eJ efiL~*AJ} 

3 1 }} • a *°er <J ^ 0^ U 

<y dO?- 0^° c5^ 0 ^—js ia^* J <j\j\ 

—’^J J ovXd J& A.j y\-~*A ^ y y^(£y*~L^**j 1 ^yz y 



fea 



A —jlJ* 1 y^JL*>l ^*1 ^ . C**4 ota (JU-o 

e^/> 1 J.^C 4.3 *T ^“liLJbe? ^lacl iJU^-wi . Cy$\*Z3 J? jlJ> y* t Jjlo y\ 

(Sy^ySys <xi>- • C****! o^>^S"kA>j 4_J^1 <S^°jy5 js £**- 3 j*\3\>]s>yyjA 
_(_jL*~\ ^ y> Is 4^JJ>1 j> ^.A*» O^?" 0^-“p jl ( jdo {j** 

l$j \ jl y OkO^i <_£jb <_^L~4 £yi vib y*ys ^,1 4.®.^ a.* . 4jb> 





\ AY 

4.5" (£55 j* jl 4» L»\ , Ij 45 l>- ^ y <dU 

t£ J.y** <S ^-O 4 -^-’ 3 Jb>- ^ ij.1 o»Xw o4 (jli.5JJ 451^^5 L^>-L«(_£ly>-| £) 
f_^Lc* 45 b>- 3 yS>- Jai9 ^ lX 5^aJjLiy jd&'b \j 45 L*I>-Lu^| js*\ 4 5" £»-*!.> 

>> y*' o^* & jKa \o_jii? < ^ jl <jy (i a J^O p? 

< pi <jp^> ^ ip 35 j* jl <£$j ® O.^? 3 iy <£ 4J ^ 

4Ci ? < sji^ 3 > J* *J ** *Jt 9 *J? Uts** ‘ >31 J^ 3 ^>^ 

^yj • i^i<y“ 04L3 &J***?. cjjO^ <aI1M<a» tjo,* &S~$$>■ jl ^U.431^- ^y^-U j$ 
J>\}j j ^~=r ^j ji ■^r >,uft 4*3IL^ <j\j> i Upiy^ ^ 3 J. £y 

^1^41 4 ) L » y3* 4jii.iT y\j\ 3t^ r i}*3 

.^^ojco^ OL*.£l :«4icy ^1^.5 l«4ij U 4ip 

oLi c£p 0^**>*^ Ji 4^J l—!>■ JJ 1 j £)[~Sli (_^l^4lL “ 3 ^“ 

3 $* j ^L-i> ^jX«il<A5 l» ^ydl.} 3 C J“'4’ (_5*j3 oLjo 4jsyij j ^L*«» 

js 3 (J3^~ C—A>=-M *—^ ^ • ‘•d*i < y > u^t**"*' c 5"4 £**.? 

Ji" i£\* 3^3*3> <J3*~ \jij * >J>. JG*> 3&5*3* £3’ c^1^ ; 

>3~'<J* *<y? 4-* (SJ** 4 —^ dii jJ y ys & Jl>- jr^. dli_ jS 

(iWUjTj* <5^3^ (J*3^ A ( M J- 2 ® ) 

^1*4) UyT . ili a^>\^ 0^ 1 C*a»- °3j^^3 >3>" l j?3*‘ 0 3^ f* 

4 J ^loiAc 45^^19. 0.5 _;4 ( ^-l~iS$ y 6 4i ^l_y L; 1 aJj L 

C*a>- jl-19j> 3 3 (J 1 ) <£3^j* >x ~ fi, 3<s a ^ ^ l J> \jjJ^ 3 * 3 > 

1^43 d jl <_d "jA ^^IS" 3 > j^O <^L*’_^3 ip 35 C*i?" l» 45 

yb y_5^ <A5jL,^ Uj \j £ 3 P 3 i 



cJ\jj (M 


\ AA 


£^ 3 > • ^ ^—» j-J C*J>1 j***\ 3 0 $j 3 ^ I3.& j 1j 

Jidi j$ \ c —^ O3^ 3^33 c $[—*3^ c^_jj (jij U j \ j\ Ji IcMi^l 

eOi_i a.) i**> ijj) *p 2 $ S^U 4._JL-_^T 3 $ j5l£< ji ( c*—! «a_i ota 0^> £^ 

tXW J ai -^^jJ? ^rtij ^ ^ <jrH 3^ • 

*AJb^^-0 0^ 5 I J ^ U j £^ <3'^-“' • ‘■^*5"^ 0J1>J 532 * C*&>- j\ 4 S' lAJJu »>j 

J‘sj*\3*" 03-? 45G ^ J^~>■ 3 03 j °** ^.jr* * XNi Jj'— 31 

. '^L5 ^o* ji o$Jsj 4^5*1 <^> y>- 45" k xW - ljl-» J 

3^o^^4j 5*? ^ 3^~ X\£ uxlilft 45 ®x♦ aL**!**-! 3 JJ 

\*» ♦ jl o^£-s 4 j lXju lj y>- iS * x ♦ 4 ^j \ 3^ c*M.i ^jf^L5 

X» V I- x I a ***! 3 X* A .3 X\V* ^ X \£ ^^ 03 .? • 23* j*^ 

IjLm* £)j 3 < 4j 3iT ^y 3$ jj C5^-? * <—<**“1 4 ^,«.j1^ 1^5 ^ 4j l\AJ ^_y OjIaJ4.i Jafl, 9 

J^l*-*» (J“’3^ 4 j <X« ^J> 3 ^ 45” XNV' ■ C<— L-lj**>l 03J 3l 

0^1.,. fl> oJk-j 1 j 0_jliJ ^ji 1 • C-»«wi o^ J 4_> <A*3 ( _ >3^ *S «JU*"1 X ♦ A {J33 

4 »S^* 1 »b 5 I . C ^>*1 4J \+m iZ*t&335 

C^*>\ C**-i ^-Xt>j ^ l^>-iA-o l* ( ja3 1> 4j Jju ^l> 

■i^xuo ^>1 45 c*<&* {Ay^* ijy* j* * C—1 <^.3^* <^y>- ^3 

' c— \?.J** 0^3^" 033 ott* 1 J* ^33 3 

4} (JLa lu9iA J3 OJUmo (*51^0^3 

31 (Sy>3 3^3 ^3* 3 C^» m jC>3LjS 45 Aj 

^ 0^ J^ji **3^ 3\»j j>3 

L^J 1 oL* ^ 3 ?r 3 * o^LaJ 45 oj (_r^j J^-3 ^1 3 o^ly U- 




(^3 i 45 dLt . c*^l 4JL —3 \j l_^.5 1 (j* j\ 0_jUjA.j 

asj o.?Ui* _p <J$ O^aI j\ ^y 

^y*.$\ <scX** ^y*" <yj $ ^ y*<s* ^jy *3*~ ®^y^ 

<J >*•*•* (Jj ‘ \ <£}{->'JS 3 **»J*X» jS J 4j[>- ( J&-\} 

A^UIa^^l y<j~i X -^y ^c*^*5>* 4.5Ail—*>^5^*1 $>• U 

ia-.>s^ 4.5 L*J 1 j\ . All —» isi^ < ^'- ,M “^ O^Ul* ^l^J’yJ J* t^)l—5l)_ ja^tA ^*| 
OjIa O^Ui A!—*:>• tilj jl 4$^*^ l^4.>Ei ^5*ASj -isua^ji _j X "vJJ j 

—^1^9 4.*) lia^ ( _^> < >>*- a 0^U •^ a * 5 *5"'C**"l 0 ^ _^A 

db^o 0^^l_p" ^ Ol j\ X ■^ t T >eJ> *3?" 3^! • a3 

j$ ,_U?U>- ^ *H ^ t 5' # Jlj- <j^ • o-~y aJj L«* ^io!5 <o!y L> 

X^J ^t>*+ JS X^X / Aj4.j L (J^—«\ 4JL—11^ £*}|j^4j A.J XO 3 ^ 

^1—5C y l> ly \ 4.—J Lia ^1 cT*” 4 ^ <y ^ b 4j Ia^ca—«^ s>- *s A 

^ ojily l^-dL j} ja . :^\c^o4o oly<y jyU-^ 

a^y! j 45jLl>-lg3 \ J5 (__IasI>- ^l^U? 4_«.^> £ 

A^il) 2 Iaj ^ l^>y 3^3^ 0_jliSj X ^ \s^.>t.a £jj[aS 

0_jUr 1—*«4 j aS jjK.iAjs*:Jl.> y ( y B i y>^ oA>li.^o {J)\*SLi 45" 

_5 < }\ f* o^-^i 4—. c-«^L.y \ c^U^yyj 

4*1 Lia^oVj L*«^ Cy.yif* i j^ J A k_3jl a5-j l> 4— i Ifljo 

4—J_liLft jlo^y^y* 0 UaL> oUy.L>\ J—«5ji(^\ j> . £**»\ eA* ^ c-> ^ 

0 _jlil« ob- ji^4j V^yi’5 A^S" oliX-1 

<lS jj> ji 1 a>- 4$^" ^31—G ^3 Lij. A3y.> ,_3^ii3»-i u 

jl>-_5 C —<\ CjjiklA ^ji^.ilo.5 1^5 \ X^ j < <A.3j|^ 1 —<.-j_j.3j dL AS 



4»ij^ l—*. ol j j* (Jj\ ^y*°^ l 

(©♦J5«l^) . jS l^J \ ( ^OJj Sa^2>tA JaAS C**«l ^ J+.M.A 

{^JlAySl 1 Juj 0 \ JSC*. JJj *4*l_p- 4aJl_k* <j$J JL^ 4 <4l>- l> 

^y>**<S^^3* \*Vj AVji \jC) \ cj^^Xa^S 

<45^0 di*5w5" U 45* ^S"4i ^i_Ia><^ l ^4 jj <i£iPL£> 

a 5 ^Lal^-l 5*5$ l j li ^’>Ua*sl ^ U 

AY 4*> ^1 a^ Jl*>1—>• 45" (jd\*$J$ 

(Jj*-** <s^\ #v O^jl 4$o \ Jb»*_j jj£l>L* ol—^. 

ctL*X]S" ^iAC U &$ l 2 ^* l jl * ^ <£^I>l*-M> 

»4^' j! li JUa^f-jl^$C (i^JLfeL.^1}^ ^ojta^U^j ^ c—IdjLo 1 _J I_*Jyj4> 

Ol*J Ua^^l O^'v* • C^““lO ^ J^sl® (£ 0< u “l | _Ij J<0j^r 

(£ ^ \a+& C5^” J <^\a£S‘^ j>+i < J,)|a4**“^A,?t«J j+) $ 

45" ^I^jLo oj'l*-^ ji Ul« oLiC (£U>^5 j\ \j ^ja^a 


<>-' cr : 


^ Jj 


•jUL L_> dl»*.5wS”"" ^Lij ^1 


0 \*+S^-i" c*~l ^Li.> o N t _3‘SCLi» &S^-) I^j ^ 


. iA-L£» l> y>.AA L 

i^) \ <—ftjui _j 04 j < vZ*i<K“l 0j4i 4**«il^ ciLo.^5"" ^'4a l $ j>- aAj ^J\ 

j\ ji (Jjy* \*\ C>1—£ (Sjljfij* V* jl \j>_} < C—J 

C^»l^i l C<3^ 9, '0^*<_5' 0 45”^l4»:«Jk; . c~-l 4^.a» tdL*.^5” 4^J \ 

.iA)l4l5^^ijl(_iUs l 4 a-jI Ij C*3*i ^li4» <^>:> j$p tS* 

0 J}j> 2 )j,\Jua ctUi 3 ^ 04 i^!i> j\ XV j\^ jama <Sj^ 3*3$ V'V jl 


Discordant 


Concordant «\ 







0*2 






CJljj fie 


£**»\ is u5>«jb O^liJA.1 j 1^>J 0 _jUj4j O^Uj I 

e $. 

‘-H.5'j_j ^,3 ih.*PB>jJ l> iZ*2ni> ^ji-MS 4_ S iZ*$ 


'\j3 f* 


C5 ) ^*** 


c^am» 0 ^ 4JL^*> jLXj 
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J*“ UJjCu^ J*« (_f jU-jAi^J^uX^Ij Al-iliA5 
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sy?« i_y}-yj • c-"»l eiy^ <j5* j\ i» l^lc. ixiiU i y\jj 

J*>t:?-| j[>s Ja ; 2>ZA jj Litd £*>J Is uX5 j[*»^A JtjdLwo Jwol^* tS~ <A5 jii 
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^r&i£yjj* AiCli < Ai jIjS i\X*h£y& Ca<-**A ^-**'AJ <Ajt» 0"“’ Ji 
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tfly ^Jy ^ **-y -? ^j> £-**•?• fSWy ^ ^ J j « a ~vy“J*s^y5>i 
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4T^| o^ 0^ y ^ y^J^ y^p .? c*-4 iSz-^^A o_jliia jjU^ ^Jj 
c*iy^^\ y. .» J ?1 j <^Uo^!y U-y^* y*£ 
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(^VU <lA&A» j\ A>-oti 0^*“’ £)y$\j y^(S^jy^Sj} y^U^-l v^ilsJtA 

cr'y* 0;^- 5 ^ yy^ry. UolyU-y^ yA 4 i g\*z>-\ 
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«A^>0^„y?" o*-a j*’ y^*y aSCu < c*^l Aiwl^^l^yl 

/■ 1 1 J>_3 ‘ (^ijbtAil* AlSj ^ iSyj • si->=J A) l)^ 
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^ ^.J3 \c->L-*>- A> ^J>V.A 4jui» dll (^l^ 1 

^3*^3* C? ^\ • 01““ And^^l^ li (J^4*«\^4-ifcAi l^J uX*^*> 

J^is4j ij^ul ( *^^li>.^ <w_G.i.,o^»o O^A-J^ (_jl^d^l^j b>" Cj j Iai <X~> la X>J^ I $ \Z+>z*& 

£~~\ 0*^0 J^> <^> Li ^ 3 ^ 3 * *A' Jl < lAJbjJ vZ***-*^ {J 1 3^ 

ifJ3j*3 J‘J3 A ^ ‘ ^d^Jlj 

<^)i£Ul < jl^^»^l_l JSCj)K~^ ~J ^U^I>-1V-a1Is*cjb olo. 

-At . 


lj- 
,UU 

• *_>— o «A^I 3>- 

il»3 (J^.j* 3 c£,}1 >aI$I« ^c.Ll»l ^U>X^a.jj\ 4iui?_jj> OjUl 
I* (S '-*■“.? dA.} 3& e>J$> O^IaJ a5 OaS**(X _?*<£•*>’ «Adili 


IIs Ki^L*..** j-iO^suMj lj.*u 5J3‘ a A-*j Iaa 1 • (JI^aaiI iA>- 4.IJ* 

Ol^* 5 <^0^ l cJ-^CAj . C**"l 

45" < ailo^i O^^a-L*- jly^> Lf3*J*-' 

^)l**«^i 1 A--a**i <_£l^L*J 4r*t^lJ J^l*^s^l4j»c*Ij uXo\ 0 L>.cAj^5d^ cJl) 1 C-* •“■>■£ jl 

^LjI 4 ■>; I . c ^* m \ o ^ 3 > ( ^> 3 ^>- cJYM gli 

(J Z‘ 3 *C*~S S.i j^^k3, 53 ^^ *5<Jj C ~^>3 (xV)- 3 *) «d—.* 

. lA-ill A«di,> 53^3 bw ^ ^ IIa«^a* Law^I ^J****- 4 ^1 i£l ^ja\ ^IIa*^1iXj£aa>^ (Al ll (_£ ^1 

^ cA lj _j tX-Mi ji i^-.*a*3 o<A*i 1^ JaaS l^j^lii Aj A-Xj 



JrfSS 

JjUa pj* 

J}1» _J jlX3 \j l(j \ f li b _5 Jjj (£j\> jfi J*ji 

^ j^(J^ ‘ \ 3*^*3 •^‘■ u * t£jkjU \ \j» 

>-*->_ ^ C—l t£3^ ^kw^" * £*‘*2 J$ ^jj 

'. Ju OjjjS C*wi^ JUJJ' 

< 0 -~--fe C-i>* <^1^3 £**0_^0 a5^ C-i— 1 owXcli — \ 

jl L^5^_J a5C1l» ^ Joi j\ ^ii ^jiXsfz J» £**> ^ < (J"1_^S _} eb 1 j <j- \ 

jibc—o jz & jW^^r* Ml* £-•**•• _ > 0^* <-b-£l» Oo ‘—b^liAS"" 

A-ul»b *Z* m * > " obji ^b^j ab^ jiXi L> > X *J* L ob C-**3 o*»^ ^ 

• o“^t3*J J.j £>> 3^ c—* < '^->_ j* c~-:> ^ ^5 ^b jl^>- U «xs.U 

7>^4j j $bj J^j C*A>-j>l *^3w^ &} {}> ScXftli _ X 

• \j ^ ^ <y b?l 

^17^*<p4j Jj l_1 i^A>- 3! <Uj <_>U*cIj I &S <Z+~*\ ^ji 1 f y* SuVftld_X* 

-^Ae' j> ubb- Ml* S ^"*I & C^. 1 ^ < - J <3^1—* 





JOL# fjJ : jL3 


j 2 > < ojS i—v>- o—:> 3jj MjJ i—*>• <aIa^c» ^ 

<yl j jjS jly>l 1 j o—1 j U i^>- j^ «■*» ly^ *—•*?" j\ yjj c_;l»ti>l 


• f b«l v—•**** O—.> ^ a 5^ ^_l^la>- ^^ lj <J»*^ 

‘ Oi^-A— ij_^° j3 1 j l?3^ ^1 ©0 <3^-* 

O—My^y® a 5^ C—lj\ t 5^- , „ Ja&iAilowL* Uj Jji i_***aj(^jlj ^yl^p A S 

jjj\ 1 j ^ j> J^i 0 Ji (J“ l 4 ^-* 1 <_^1 >-Aj >U»s3\ 

^pUjl ^ _y* 3 ^ .P^ 0 ^ 3^ j^-i* cf ^ £*~>\j?(f* 0$j^ pi-* 

c *1 J^j* 1 1 <j* Ip c—sly^^^p 1 o-oa.> 

jlX p <V^J l^l^Aj Cjjye y<-a^A.* . 1 O—*OAj ctl^i jj** 1 <ilj^ tZ~Z.£- < jp ltdL ^ 

jlX^ilj^ } ^l>- 3' X 4 -■b ^ 3W<^> ^ X 4 -^* O— > ly ^g.n <A—IjA^— b ^ 

^3y . <\Jz£LiC) )j*.i pU<,oL*3l ctL^lx^p Ji 3W ( ^i®^^-VI j L<iJ.,o 
yy y> 0 ^ ^ Jl-*-*^! $ '^ > (J-a^o—jly y £ yjW 5 ?” 1*X 0^^ 1 o—^Aj <^1 ^ 
<(^^U SiAcUU* a 5 Lw 1 y . o—l o_^» ^lyl cp-* 1 31 * 2^1 y ly 
^ (j* £->jy** <jr \ iS^ji O^-^' Ojx?. 3l X <S^j*i O^y^” 0^^-; 
fl l^r^ <J" ^ £•*>■ f_y 3^ c5^i. ^ ^ t.? ^ <-r*i 

^y jui^i J&j* b ^cr ^ ^ ^x* iyj jf 1 

^vA^.j l S' iXfcl^>* (A>3y <^*—^ j5 (jr 1 o*^ _j X Cyjt>" y 


. \X+£ y <ilj ^)1 o-*^ O—i a 5 l^X 1 y j < 0—1 b&d 

< *y* £+>" x J £y d<> 3 5 ^ 3 'cA ^‘ : ^ g.y y* o^ 

(S^yj v' j jr ^ x »—^y x'x^y- ^ ^ly^- a; 3y crj 

b ,?W *$ <J*3 • ^l-i syrs y\y '-r^J X'X <yl 

J^l^- Jy y ^lo*r < jjS^a yU ^ c~o }\ 




. Ju -**lj y>- ^“'b ■^ aA ® 1^» j { lX^|^3>B> 

gX^Sji o J> j£>^> (J j^f J2> <Sj"~f. <S^t* 15 

<<-M £**.**$& 0 ^ • .»•-*> 




x \ \ : 

. o lAiJ 0^.^ {^3** J* C5 5 *^ 3^■J* 

•(^C S*<s*jjl J^ 4 f ^4*333*3^ k ^ \j <J^53 05 ^\ 

(5^_*I-w\J jSj jfy* ojL_p i V^S" JZ 4.»c> 1 A.J jlS'^l (^1^ 

O^^" (S^—^ A 333 A 3^ < jli ^lsl>-4l La^ • (_g-° ^1* ^J_l 4 .*a 5* o^Laj) ^} 

dL ^ oj y^ U>- y j\ ( ( _ 5 —o- c?L^.J _^*-) ly*lf o^-° 1 £*>“ 

OyL.5 ^jfL-1 ( X J.O ) C^>" db dL53i> . •>y , t5 ' ei O^l^db I^.~«a5 

:o—Ijj^ j^£jIj ,J^\ SiAcli JiAi-aJ^l 0y 13 jj 

. <XlL«* Oi>- (£^3 33 JiUlo if a j J3 A 3j^ — \ 

iaAs) \j j}[aj J^-K ^Jj ‘ ^3*3* - x 

,o— 1^5U>1 <a tAs j* jl dbfl<x5" xSCM . :>j^ l^o—:>x> (1 j^->" 

—.^^XSIc—o (£j** u *-*i£^4 A 3J3 A 3-^ ^ ^3~ J <*& a l^^l 'jA^K-'.fr oiAtli—V^ 

. iX.l«il> j& 

0**o db a 5 (*jj 3 a 3£***$ 35 db j* 3 y U^g-® xC>U>- 

«^j j* j\ J_j^l j&j} c*~o ^1 y '<^ j! '**?ijy 

) c^S"*jo.i j3 a 3j^~ 3^ ‘^ fc “- i ‘-k. ' T x5 ’'^ Jt,A v ' A5 3y J** 3^ • 
<^?-L? J^U JJ 0—1 ( j^> _pb> ) ^jj | >>l* (S^% A J3 A 3j^, 3^ ^‘*"■5 < -^»„ 3 ( J 1 ^. 
(S^t A 3J3 A 3j^£**3& m 3 ( jxL» ) G$jJ\ <J^t A 3j3 A 3j*~j\ £*~* 

<jl^> olIj \-4*3J3 A 3jpJ\** i \ f3*’ 1 ( jiU jiU ) df;j ? ;xU 

«^U J^Ia® _J GjJ^j)) j ^J(Xj <^l^~a_9 J3 A 3j^~j\ • CJj^mS 

\Sjl^i f3J3 A 3j^'j ^** 1 3^*° • ( ^' U “J(3'° f 333 A 3^"£^ i * , ^‘ Oxl* 31 

X»jU,— L jtXi _j jXj <S^f A 3j3 A 3j^~ 3l <— 1i "*i 

*J3 A J5 &\ ,> .jTo?*'*3 3lk .P^ 0 3 3' 1 ^‘ ,WJ ^ Cr^^ A 



cJ\jj ^ 


X \ X 


• JjA^ ^Al**A.> cj<Sj *£ ^Ijj..®^ jj-®_j^5" 

sJ^*' <yj * l -^A c<? ® «a!a (Sj^ O'V 

_dlj_ . iA>i^.a 0^“’ * f 3J3* 3 '~** S T 3^> If < O^*" j\-*-**i \_; l^ul^ (A-J jS 

Co^A j\ l—J C***! ®iA^» o$\$ ^Li.j dL**< < f233*2t ^235*2j^ C***»A 

*“' ia - tM 3 _}A ^4*233"*2jfi 1 cT , ' , ‘J *<Ai\ ’ J 1 ^®~‘-® A 

<A ^333*2J ^ ^3 ( 1 ) • ^ j\J £-i^. <^Ai^ 

. cd<li Aj (j;^* i Z*&^“ _^\ aS" ^Li*S iAJ^I^ ^fcA.j iZ*AM> 

• ' Ji«a>- JL^-Ij c —1 A^-“ i n?J ** $232*2^ c $\j>. 

a 5" ^l—. lAildiXi O^A b ^ a U II <—AJ_A J JA ^JSs. 1*J* (_^.J 
(J~oXl* <^*S f .?3 3* 3 '—***$ J* 3 (Ajj^Ul^ (iv) iXls^fi> i_-_J y _jA J yua>zA 
Jp3 cri < , r~?j ^ J* J^ 35 * *S \sy\ j\ . -a^a^-® 0 ^* ^ 

^ 4 * 333 * 33 ^c?^"** jf f\ 3 * 3 * L ^~ I j 1 &<A-J^yy l*j **«4 a^'A*? a S' 

A^ I y j** J.?_^ yJyJiS Cfj* ’ l "*““’ 1*A-J l—4 S \ a\*Ajo Aj 

A^V J.?^ ailo^ oA.5 j c5 C». J*** C^lS"*jl^>- jl J_j < A^ 

^il^> ot® c^lS^y _;l^>- c^U* jUis*-! 4>J $y?3 ^ 

,C^\ l><A-J^j^j’L®^*.*>4 A^_^®jA ^5” A^'^^® AjjcJo < ^*oL^Ial5** 

vA*/ C«—i ^ 2}\ aL-J .3 A^'AjJ ^ A5 ^J_>Aj 

<A-j_ 5^^.5 5^^TjUjj>l 0> : 5 ’ «.(A.^>Jl #»1 j ,>1 

J.y \*\ j\ dli Ajl/^5® ^5=; tTi ‘ ^y 3' A. ^ k 

jA a5* ^jU>A.» £**»JS ( A^ ty>Us» \j ^a} jy>)£C*&>- j^A C—A 

• aj!a 0^®\ J^^r^A ^y NA 


A>> 


.iy.5 _j allS^ j>■ j\ **}• V 5 3 0^>- 




< tXiiC^l— ic A 5.) 5* C?^ J 

j5"l . jjS< -iiS ij «sfJT ^+Sj> Oy>\^ Jiu*** wUaCa; O^itl (^ylS C****>!y 

4^1—^Jj I iA^» y>- ^j—15” OL s J'-^-*- a 0^ ^ 


jl (JXLwo^j j jms > Aj J 5 ?}** *-5^“;^ eiilpcA <s\lc A 5j5 A 5j^' 

^ j >\ . JJj oJ j ^ iV^l O^ 6 <w->5"y 4_©.^ ^ di_SCaJ 

a 5^" ^>y» • ^.>Jo-^" Jj.? c£j^ j$ c**“l S^cli Oy^ 



C*j1 (M- 


XU 


{fjjfij** j* C>3^\ 3 j3 £**?■ S* Ojj?. 

\ j ^A*!* <_£L.yJ <JU> 1 j3 *S A*i^ O^--*^ 0>’ 3^ 4j 1 £***\ 
^U.; lj^> y li ^>_\ (£\^>-\ jj jf jU* Al>- jZ "o li . i 4-jJlk^ jjl^L 4/ilio jSkZ 

. r »^+ 

4l*J 5y jA.I.«_p 4.1$ J$ f[siy\ sjs-e.'} <£33 4.5^s^y?yU U j 5 till IaIi 1 

e\j 45Ti \ c£l:> 4.1 i y_j5.s jIlS* ^- 0 .iS\)Z>y>- fjl Oy l* 0^ (Sjjj\ £**“5 
^i lli <£ 3 jj\ 4.5o" 1 (S^ 4-} <£***. 1 4.1s ^ JaI* 4.5 \j £j\ 

A j ( j$> A>loh c-*-o 4.1 \ j ^i lis 0 1 4.5"^ y li uA^lS" 4j Ji./o l_>- 

0y u J J }\ 4j_^C>. 0^ ; ^‘c~*\ <>J 0 \ 3 \s» crzi J* 

4.S”^^j <o JZ<^>\s*l>\ zys*.* ilj-j $$ JaI* . ^ J* ^$^-"*0, 0\y<^* 

^J jr| <->Uc! Ji \j ly \ <-^-5 *3 ^***3* 

4.Cjlp- . j, 0;_p- jCi J J Ui\J»* j\ 

-LTj0j4.i c **~>3 y R 4.5 c>**\ Jij $ 3^3 < r ^*- 4.1 _>_pci 0$y,$^*\ 

loj^*J>^=>=> <-^5yjl 4.5"jy ( ^ JiCs>) • C*~l <-Jlfr r O33 ^01^ ^ j 

<£l_fc4j \$ :(\\S^) 1 lA^l^i- 0 Lo.C 4.1 ^ y 4.^- 

_5 >Ao^5^ilX^j U>4.>b ^1 ^4^.^ J_jl J.—J (^UaS * 5 j 2> 

^ S^~f~ P- 5 C?U4j\^ < <4.5^^5^115 (Ai^U 

Y 4.5 C*«<1 C^’J ^3^3 *—“**" 4.1 4j_) (if^J j 45 A^< 4.>-^I^ JA-Ia ,jf 4.1 . A-i 

Ajj45l^ ^^5^i j| . C***l v^5U y C?J^ 4 .a9^ ( j«> 0j 4.* Cw«j_j 4 j5^ ^li 

a!i5 (3 ^a^^ U-xil^ j-^5 4^. <4.1^^^jj Jj5 Juj 4^.^ 4 . 5 5^^ 

Al^lp-J^w -y i j Y" C^5^4j\j> AILS' <£\tS}y> O'f 0 ^ 3 

Ja ~+t3* ‘ o j\a!a <s\^- a 3}y*3j$<S3j 0 j ^^3^> ^ 



X No 


Jjj* oy^ •' l S 


^0 aS o* 0 yO J^-U ^ oylS • <0*0^1 \ j:> 

&$ j^LiaO*.® 4.^-^^ Ol^ fc *!J> ■* &jy+£i y£»jt uU*~«* 

‘sj^dttr T J >/ —4l*o _j^4j I J.L 1 lj) y . ^>_|oiAj i t£jO 

^Lst$1 ^ jy^ 4j Jo L (i.^5 ^ OLJiwAj J J*-o i^)y 15 4.J Lo . ^,s loi^S" 

(*_J^ <J—> ^1^.5 < jj\ej£ ctLSCfl? A-S^^i 

: j£ J*l j\j *> 


. . c’ ^—L-\ 1. 

3 $ Jr \p f J* f 
? r _ r ., x 
^ Jr" .? ^ \? f ->' f 

•ojJ > oijj*- Or? \r “ T ->' T1 

O- j o;>> A = -1 y | J *■ 




r - 

r j f 


^ojj 

Jj 


’■>^ Or? f 


Oy^—® A.J _j oj ^ \ O**0 4i Jj-o» 4.5 ”o«»1 (£\ <X>=a.!o <^*** j 2 ^0 

jjii L»^ \ ^ a 5"Ls* 4ji\-o. o*0 »JaaU>k; 1 ^1 y ® ®Oa^a^a oUCir® 

‘ Jr" Orro* * iji £y_}ij\ 4S'c~»\ ijjr^ ^ 

jC s 0;U A. . 0*0 oJ.*» 1 0*0 Aj ^»_5i <J~<» 3 J^»e5 ^y 

. o*-l o> 3 o^_p* <yj>- j;>J <5,^o .? Jr" ^t5^-l ^ 0lA ^ Wv 
(J j\^»j,\ ^y* Oy ^ ^jlj \\yS 

o b I y>~C)^ (_^l^oi^5". 0*0^-*-*^ o3 ^\_;\<a»1>- 

Qyj\A j_y osUiU ^»Uy \ cJ*^ Oj^ ( ^~*>>' jj 0^^°*^ 

. o**<\ ®jlj\ *-—^y oy^* 

a_s" o*«i c/’.y • y c* 3 ij_jj\ (ov j^**® 

c?0^-® J* 3 < Oj C*i^- Ol>_ \ ^>" ^ 0^-® 

oj 5 i_J< o-loj oi> 4 *a*o\_j »_5L*« is $ a 5 jtay 



Cc\jj ^ 


x\t, 


3* ^5®^ 03 3 i—Jli- ^ 03 ^>- 0^_?? 1 

_j * y c?lf3 j A.» £**+»> a 5"0-1 ^l^^O J*J $ * 

. O^b ulM 3 ^ 3 ^ j 9 <£y j\ i_rt • ^ J 3 & ^ y 

• 3_jj> O^i^ 03 a-? o— 5 ^.? ‘ c?l«>f-s jL-i>-^dj 

jl . o-l cr&jy* « ^ 0^ <^* 03 ^ o-J ^ C< .»T 

. o-l XX^U ( ^Ip- <s' l y3J3*3j>3 XY jtk* ^Ip- j/_l 

l^j 1 j! <il* j* j $y k a.^ a^-M jLd>-l a5^x»_,> <a*1j Jis*' 

c£l«^4$ ^>- ( jli j <£y c?l°>f3 ^*>-) y £y*3 3 J> 

sy yS-\^> 1 j ( ijL* U ^ 1 ^3j>- ^ ^l^S <£^-» [> <j> 1 ^-1>- < c3L» <Jy L 

? 0-1 Aj^£»- 

Ol-^ t^jl; £>j^ *i C5-" 1 ?" csV“<?3>“-J^ J V3 ©V 

_j ciLj ^**1 ^ 1 j$y> jl y £~*l> 1 333 <■£3^ 1—• 3 • lota 

. <xi U-LpI^^- <_a 5**L<? 1; l—Aj>- Ifl^jLo ^ jOo JjjJ Ai 

• fr^<y <y*Jj*. y 3 O^jta j <s^yj S*^ Jjl 0-? - 1^*1 

0 1 ^y> dL l^ir a S ixyS 0 3jci 3)3 j^* 3 3°i o*} *-*"'©3^ Ol/<y» 3 ^ 

u3l—«? (Sy c^ljl^ ^ 33 ^ , -y*y* 3l 3 ^-° y J ?^ 03 3 * < —* >r l«» 1^ a^* 

<£ 3 * ^*^1^ J^^l 1^^3l 0^ a^c^Ia^i^* cfl^f Oi^^f ^3^5* 

(_^lftA»B)jl ^li $ O^IaC \t . w<^“lo (£ 3 * J/^li jU-J>l3l j*JL*a jl> A^u jli^;® 
ila^I ^il^> o^li <Al*l^>- j\$JS <£y> A S 1 ^1^*J ^ 1^31 ^1 J 

iLll-xl [> a5"0-1 i£j* 2 * Ol^^ 0>1 . 53 * iA#>l^>- JU. (£y c^l^li (^U>Aj>b» 
p 4 iV ) • ift’it* <J— ^ crj&.jis"*}* C)}jZ~•- r ~SJ jl 1 _rj JJ-^-* Oy l» *; 

• (\\ jCi. 









X N A 


a.^> iS" ;>y ^ ^'is aJ ‘JJ.-^J ?3* £*■«•>■ oy^l 

ia*S A.>cs ^.a < ijli ^>- db ^ j^U UaS \ jl . ^ \ lj_ ^ .A^ly g\oy^ 

. c~-l o^o ^y 3* j—* 0^° 1 JL .£>1 y ijj \ c>*o a.j j^_3 3* 

jl*I>l Aj JJ \y ( j* £*"4 oJ J^*a3>o> A.S"^|4»M^» ^jJ \U» 

\i 3 J^«js»=^^Ua^ 5> jl OjLcaj U ayoUy* 1 j \oLa»- 

i$\oy^A 0U~i*> c^ljli ilo*> J>\J*' C**M.i 'A.l&ly-^ 1 0UiL> A-S^i.!^ 1 

3 , -^- a J^l 0 ^* 1 ^ aj ^l****.! L A._f (j^*«l iSj->- oU-^ 3 J 0 J 1 • 3^* vA^lji> 

J* 3 *) ^y^.® J^U- o' £-*.jy>* ^k k cr3^-03 j z * ^k cbjT,^5"jl ^a 

• (\ Y"' ( J -^-- 1 — y ^ 

(yj3 ojij SkAftis o^^ aS^^Io^a^j oi^-^^^-joy^i 

yyy O'^y^O^j'-J y 1 O’ J* °^ C ^ 0 S -^ . ^y3> 1 ^>1 lAjl* 

ely AXiU jlijj c£>® oly Aj>=>^* 0 *i ^ Jl? U> A Oyye J^jl j^j\ 
o^a^>cj ^ 1 L o!°_y* y^ '-^ >- U»^>l^j 3 Uo>*lA.i <a j 1 y>( ^\m 3{£y* 

y iU >■ y^k* Ij j\$J& (£y» oljU j\ ^-y <s\°3t* 

^ 1 *-° a^L« a**«L?c^ tL^k • Ij cJU» (£y A ol^U ol—jl 

: ol^Uol 4 ^ a.5wLj_1 jIo >1 
T ==_ r3^T =tX2 ’^^y <S3»ns\°3& y? 

<£$» 3 JS r^r 

~~lf jl“ ==J ^^ k-9^ i -?^ 6 j 

t == t3't” j ^^ ^ j> 

fcjlatli 1 ^\ Uiy oiA^.iL5'l^ij_50Uyl iy"'^^ 

lx. #Jj rol^y • SjS ij A ^33^ Ot^tt ^^l^ijl 



X N ^ Jala : jU3 

tfi' J6 JL0>^ i*i 

tj 0 ^ \ ^^>- 34 .}jUis -1 *5Cj \ Jl»-^ ji^i d^|_p-^~Y j\— ^JL? ^-i>- 

• o^l^—“jl—j^ji c^U^l> ^ 15 - csU_jfi 

^) ! 4.3 oij I y>- £)lS^Xl>> <JfJ3j* *SJS\ \j jll* 

<±*\j^»j> c^ltJjjMA 'j>nsj\iJ‘j£ 

* ^O^v* \j ^>“ 1^ « l^jC; \ » Oj ^ J 5 <£>• 0^ Jir\ i$\jt 

\jjCs \iS3» U c Sjts^} {}£&+*{?**. ojUslJi^J^I ^y*>y ^j\j, 

£<&>■ *03*j\*3 ot* 3“ $ J*" 0 <a ^c 5'“ c5 x ^ .; ^ 

l fjfijp’’ 3$ 3~ 

-cTj <-> V' 3 ^ J A^ail^ 1^*3 < ^y^es-o - 5 or^.U \co* 1 j^j ^Icjl 

OLSCai^ju^Lj j $*£**»* O JJ-^^l V 5 Jc?0^ ^ w r"' ^J 

jUalil^jl \> yjjS~ ^a £*&>■} IjJi/*>[:>(.£U>.JO 

lij ^ 0«*04.} ^O.J^^ 1 ' 8 o U>Olj ill ^S"c<-«^AjM 0 U*.5^i A^fiA-LJLJ^o 

• <£y U 5 

ijx-XC A.i 4.S"c^l iaA3C»jl^_5 ^,lc jl jU 33^3*" ^ UpcjiAj 

oJkO 4 h*^>L^J 3 ^" 0*5 lj_j s^bj^ ^OS"a.j C-***> 1 s ^'-4 J * L ^- a ^ cJ 3 * 

£«-\ 1 Jj 1 jjr& 1 (Sy* '^Z‘3'\x>-\j* aML^a^j j> 

j3 ^ 33^'j*“ ^33* ^ C“«l 11 \^ j» 3*j*~ 

<Ssjj 3y ijli (*^> a <3 l^i j 3 (J^~l • <0-l4l5J y*>*» 

ol^° 3 (S o^j 3 o*"* is Lpm 3 3£ J* <syj* <^y> ^3 

o Ij-ku ti^j J I \>\ { j'j^.>"jjA,£> ia AS (Jj ^1 4.J C-*J a5" ^>1 J> 5 ^ ■ ^ j\(j, A 


Blue _ Fawn _\ 



£J\jj <Jc. 




(S\o^l A.i \ j}a a L- a j£j j f\i b Oj 

. ^ (_^U_^5 (£^j j a> j-£>U ^jy^ b j aOj «JUj—J a5* <Sjy l>* a5~ 

, - v ^J ^j>*c£U^$ 5 <^ 5 j (‘^ e j*- Oj 
. C-*0 c/^ij>** Oj *—j* 4 —? y 5 " <>-^!^i * ^ </* 

c£^ cj b^ a_j 1 0j —d-v' y_l JpLI2*«1 ollS^j! a5" i£J Cj aA^»4^ 


3^ u^,^ s^J’fjTJJ. t$\j* OyS^y’d' '-r^J 

• pjV 

(c^ta n <^*yyj a 5")t ctlj^ ^^*1^51 


_ji jl O-L ^.s> . C«*il o_^j (c—ta cc bb aa <~~Jy j A—$j ob» * ctl» L 

C^—*3 0 U»U«- _>Y^1 ^j_1 ^lo • <S5^ y .J¥*'* (Sj^-l* J* *5" ,sjl<Aj ^Jj iij.> 

•l + *c4'«b+.a+ : 


a+.b4-<e+.l+ Xa+.b+.e+<l+ : p*^> 

a5"<Ao iA>_U JU>». c-^l ll.cc.bb.aa Ap- yyloj j[* j>- 1 & i j$?y j 

? o—^>"j-oU-^Vy oO^ c5 ^yy j yy^ o^* ^ c**oaj jL.i ^-1 


jaio jy oy L5^U . ^yT^*-^1 <0l dL lyj Jli* ^*U 

i^ C***oAj a i^3>- j\ j a j\ ^^J>" <a>«j a^Io I jLj!>-l 

jUls*!^ Aj» li>. £+ m \ jy *>jj j^-i* Oj 4 — c£^ O^.yf ot** iff’' ‘-■^ T 
: j> j jl^5 a.i <^j \ c—i a.j jb «l^s*Ji ^ylsf a5Ci»_1 

aa = _ ^“ 

bb =* “^r 


Pigment _\ 



Jaio : jL3 


xx \ 


1 



^ c?W J j ^ ^ ^ }\ 

l* jLl>4 j cji\#>\&jy° ^ 3 $ ^ 

jLl^-l . ^jbl^ ^ = -y jl y jl y jl 11, bb , aa , ee *~~Syj 

3 C~~\ ^ (J^. ‘ <>.1 *-^y $ 3 ^ ob* L y J*~ £? \ 3^ <Sl ^1o 1 

j$ tb Lj (j~* ( oL» >33 \ £**»$*>> J> a5 C*+»\ <jJ.l jli j> AJhaJ C)j^ 

.cU-^j Jb U» lj OJs$ <J‘J3ji 0 ^ 3 I (J*—I b ^J^>- A_>tj *\# ♦ i_»-X5>- 

* l^^^S 1 (j_}ls^L 5 <dh 4 ^*J 2 ojS 'b c^>*> c**«l (j^~*~ a 

Lj c*~>\ (jj 33 ^^ cploU 3 j> £)Jl£ !«aj jLl^l Oy? <^3 < 0 33 1 c—o*^ 
^Jj^Lj^IS^OiAcLw* ^H» jL-J £jie> ‘Aj.bj £j«1 \f £ J*'^ 3 '^* A ilvAjJ \y 

• >y* c $j*\ 

«Ajl^J^.* «AjLj yi ! L* .i cJ\jJ A^^aj jb JjfJS* CjIc^LLI JZ\ U\ 
oUelil \j 3 I #jl^o^J^L>- yjj\ jl aSc^\ j^l 0 \ 3 *y.j. s J^-*.* £J° 
c^ljta s$y L b UL»_ lj ^l^sl o*} 1 } ^jla (S 3 s ^>-30 C 5 3 '^ ms> *5" <xl5” 

3j3 \ »,j*o4j al—ytf (^\jj^-i 1 (iL ^ 1 }LL* . <Xl5* cS>- aJ^jI ^^3^* ^^— **oy*£>- 
3 $y> L c L b t?U» 33^ <j£-*. J** 3^ 11, aa j>- ,y \ ^Syj ) 

\j »L" s\jj& \ <j>\ ^\y(j* j^.Lfjf J>~ • ( S 3^J 3S* C^-*^ 

, aa , (b+? ) , ( c-}-? ) , 11Xaa , bb , ee £>jyo {j>y\ • c*&>- L 

<J"^^i3-?j r** e J b,l ^jia> j\} (aa) 

( j^ . 03 ebb J& j\ a5 C— \ j~* <y**i • >3\ 

Lj ? J^ Oj £ 3 ’ jW J 3 ^ 3 L J*~ £ 



Co 1 jj 




J_jl (£\jaf£j \ 4,$Ci I >• 4o \ . C*o<^ 4.i$l—J_ ^-5*3 Oj 

<S C++»\0 ^ <aj . ^ ^ir'j 3^ J* $$** 

. ob!&Z5 V 

OUs &5 ju^^> ^LfUt® 1 jij < J-^is 4.» jLto ^ S^U ji 

C*o*l ^5” ^\f+£ J> ^ ^5i^ c5 ’ a 

Oj! J6** $$ J> j,*U* <^*» C^lfAw JO _j J C^UO C^f* 

JuJ 1*45" ^»L*ol s>cAj\ jlfri (AileiX* 1 (J^4 *CA.j jl*-*^ £ji\ J$ 4.^3 \ cU-^ j\ ^J’L-o'bs* 

tfltfl :Sjs *$ \ : ^ ^ : r : V * r : \ k (\*\N ^*>) ^ : r : V : \ cS^-H 

• ® 1 j ^Ia *—a dXSlk> * (Joo>l c O^i J.} 

li 45 ^5^* JL^i I J o[>\^.>- ^Uc ,jjjj* ajl; ^,0 ^UlL.-* 0^ JS 

\J Jj ^ Ju* \5^^ *Sc~»\&\t£-A . Jp-JoI* pj> J^»l 

(e ) c5 ^Lo, y-Ui- 0^..jo cil;^ *5" 

3 j Oj • ( b) 

*llS iS *£*h>'\j 0\jz s >-jZ ^Jp*5 

: jij °->J* 4 * C^>\^\^j\p £**>■ 


(Ssj is^rh ^h A ^J'** sf?}**£+ ] &i$jy\ s rcx& *S<jr*$ A 

1—^.3 j \ 0^ (( ^^5 ^ \m*S Jp ^ iXX^tj^A k_a.\A»cA (_^l^]^l*«4j b_jE < _^** J _ ^ 


j 9 * 45^!Jj 0 ^^^ ^ c**-^4.» ol j l^iJ \ ^U?. c**~j j "ill Ojj*p 

jj*.**\s (£^.> j <—lj 1 ?iAa^L^wj j Ua*!I j'AS ^ T^l a \, 

_o L^j^o-^JO d^5 ^>5^16^5 i^o.^J>- tjrf^ li_ i4.»4jC*^ jjS 



jU3 


4.53.J < y iAi_ii j ^o^*> ^*4.1 l^_o 4.3 J&\ (^1 ji . ^ <3j j 

OsJ*' ‘■^?3 < _rj 3 *^jf J J~ 5 

y^A^[i 4u>a j\^Jm% <£^5 jS<ji\o 

4j jL* . .AJo \ ^/o <£^S j^5~ ^d>-_5 eL (Sj* ^ 

. dd 4.5^5**^ 3*-^® ^ 



Palomino _ N 



p 5 -* 

A) J 

^ *» CsASfj* dii" ^3) *Sjjj 

®il j 1 \*^.SJf 5 0Lw®_9‘-X--—fc5 c<** C J< a« o » Oyl^jl W* Jc^.^ • y**y* 

oL*» <£^Jj4j J o^ jA <CiL t £$>• t^lyj j* • 0^*» 

. \^Ss^ jS L$> ^ S 1^.1)! A S iZ***\ <A* . 4j (£^j 

S3) <-Ml5' ts * 1 J 0^3^ > ‘ ^r**?" ^ (J*}—ifj ^ y? tJ^T “*“? Alwl^j c^L^J j 

^li»5 <^|jt . JJjli ^Jl+uy*' JJ J^3<yZLi~ L < lAjlOb-^-j ^»Aj x $335*3^ 
j*. 'j J* 1 ) cr^T ^ 4 ^~;!.? 0j p < Col^ a* ^Lyj _;Lj^j Oili 

ijj*y>** 2 *yj ^ c~~s ^L«5 j ^oT 

^if . a» ^yj j> Lo < (^*iy^ J-«as) ^l c r*?’ *■? aJL*.)|^ 

L*o:>ly l?- <yj . 1^ oily l>- aisLj^ Oj £y 3 $ 

: cicy^^i 


Linked Genes _ > 







cr«?" Oj £yy l^oly^- <ji\j* - Jjl ^y 

. tAJ loJu— j ^Jb4.i <Ail«i^ J Oj Ji 0 ^ 3^c5^* i (J 1 '* 0 ^“ t ~'b^* 4.5"^^|^91 ^l—* 
(£jjy\ ji\ '^j\sj\J?£>2\j&»(£^+jjy>3^(£3j 

(J^l <-*0 j _©AjCi) *a1aI) c5 * jtiS b cJ\jj ^ic- 

yC* tS&s^jA C—i lf> j j\ (S ^->- Uol y b> ji - pi £y 

. c~~\ o_jf iSc^\ ( y > jjy*j^<Sjj * 

b iS-^y* x <-?-?-> Oj jij*<j-j 

. (II — oaJ^O «jLcsJf b * 


J. < JuLto|j»- ^]aj j| L$ij v_jli- £p>^i^*ji 

( J«^-"') Ai c *** » j l* L^> j o ^ 3^ C*~J i^ljl 

•^p \ t^L-pi * 4.S* pU 0£*k (pi <-«o; —©A 

j\ a5" (^jLwj <^lfe x f}jy*$J* t ~k1£ j~ij* ^ b>eS ^ j\ 
j d-^.?*** L>_ A_i oJ>|^>* j b aJj \ ^» $y>"$ ^ J^l ^y <jp£j J2y* 

^Ife j+*i <xSCi \ jl>p ( <—ii ij o Aj^Ci) .JJ^*i;l>i b \j 

<(Aii**> ^j)^-«^_ji j* aJj pi^y<jp^.J-?d^3^ '<^jLo«k» 

oa p^t>- ^ij> ji &sy^y* *Ao <_5^ o.ac 15 -V c/- 1 * 1 ^ 1 Js 
(Sjjf <£>j OjJ-»U- <Jj *S oJs\ <j .a JUjILj aS*^Iju» Jo .Jj^oiAiW 0^1,5 (j Lio 

^■U (jjl ^yjO^i J^?y* OjJ-*^ fjw/ 1 ^. t?p 

«J-*b»- 45^1^ jlilljJ • J-9^* p*J CmA f*> a 5 i^-^ C?^ 

. jJk-J1 j C«*«l cL^ls jjjfi b ^ 


Linked In Coupling _Y 


Linked In Repulsion ^ 






XXV 


4£»*j£j C»*4) 


, ^,>15 1 i~~SJ> 5 4.i (_£^As»-Ij Ak^^y.5 C*->Jt*j’ jAka £)y 13jl 45^ 

jy-^y 1 ^-^a 4.S"c—1 a**-<i^.Lt~*lj5" s 



13 c 

l» <sJ*a; dL ^ jjj\ liCl^^B . f >£*>■ ^*. A . }a\ : o^jSCi 

ts’^r* J~^\ ^4 La l> <dai;_*j> ji jjj\ C • L r’ 1 ! 

AJ I o Ad<4.>.^- Lki y^>-4.j 1^1 ,Ju® L>- w IXj aAJLJ 4jj>- Iki Aj l* 4.^5 ll>- 

A-oly 0^(J.5Ci . All—L -j <J.i li Ja-L ^>1^3 £« UsjLLil* ^f>^>- ^-“^4 • 

^ C jB. Ad> U ^j_ Ivkj JsLi"$j\ l>y_l 0 j ij 

. c—1 $ £***-<&. o* \ o^*-* 

<^La 4j^La B j} . \Z**»\ oJJ* 4.)^La A 0 ^ jjisiw ^ 

c—l oAdr fl>w| y ly C?^-**®** 0^-* 4.),} La Cji ( X ) 4l9 Cjy^* 9 
c-*«^ f $jy)^ s* *S~c**»\ ^_1 4j;>La yj o& jl <j£-t • (y> x ) 

Oi>- J.^»b- ^3^a* jf syj ( j^>’ 1 . Asy^y* 4j^La ^ l> ^Jsu 4.1aAJ^o 

^CsiWO Al^A.r'yJJ>1 ^ A^y 1 a-u> O^Uj* 1^.5 1 J^is_5 AiAjLyS yl* 





Col jj 




U j ^ < j i ,^- a 3j3- a 3j^'3 ^iisU ^ c^jU? jj ai^J^U- 

J\ . ^ J* 3 3j^J3jt CjL>-^a _J Jo>J.a iy>- J) 4j Jja^^yi 


' Yrfj^f-vA^ \. 


y X r f * \ -y a l *• 


\ r r f v a ^ \* 





_,C j£i^Jk5 C-i»- fjjjAjjT » iUL* JpliJ . j)>\ <iCu-|^cii f.jj5 ; *\ ♦ J-O 

J^oli ti)i;) iJJ \ C*0 A. J^S'&J *£"ai a^Js (Yl» <-io.?)aiLs 

• (ae.'i f SJ3*o?. [ i '- i i>->) *)* Oj £■>* fjjy'jJ '3 (<y.Vl.; t3jy»!>J? 


f 333*3^ 3*3 °3t OjO^ ^+*333+3^$ <O^L*(v J.O) 

jailsa^-al^l^J^U- *& ^+ 333 * 3 ^ 3 $ jt < i ^ C * 33 MP V^J 3 0^» 

. C^»U U 5 J 0 ^ <£'J^-i .*3 331 oa>l_p- 

£j 3 3*0 ^ 333 ^ ^5"* ^a> Jju*.A ( yJj>- oj^j* 1 

; {* 33 * Xi . 3 'XjZ’ij* ^t*y {* 4 : ^r ^ (j* 

^JaS jJii -UUiji ^p 3 * AS’^lij J i|^ 

- 4 ? b ‘-wl ^5"^ A>-I . a,IlS^li l*la$ ^ 

^jJas ^iC:> l_^j I ( a>Ui^ <u>-y jj ^X-o 

l» (!»**>' ^ytaiaS J6j jL*> 







• ‘Als l^-o J> J* Ca*\jj J^~ 3 J^~ > - 

\j Oj J5 (>.l xSsjZ olj (J j j\ J-3j~oJt> *£sj\} 0^°\ 45 J&? 

(£j~i X)jfc>- fjhAj** .C~*I<CM:> (I)x 

o^U (II) x^j^jTiiU <Sjj 1 jOj \ *$ *y>^ 0I3 J}}\ JJ^ k 



• * ''s.&XS&SZj joj 
o * v-l-^T ^>**311 

CD * 


( _yi t J >* S ‘ J c£l$>.5 OL^ Jjjl t T. ^ J.O. 


J3$ t^V’j ^Ualil C)\£<j* 4.1 :>L* 4X-«.Aj5"1 

j+\ £j\j . aJ^L* 4* dlojj <^V’*3 $333*3^ f*3^ 



a— I a^jLo— ^1 a.o l) olj j &S^jS j . o—l Cj**** j*~* 

(£jj £}j 0^- wO aL^IsA^^* 2 AaSI^* j_5IaT\ O jA;A s * jj_j 1 d^J^-l Jf'*$ 0-1 

aI-^U \ *0—1^^jjl d^-Lu— 1 j5^ ^^s_»jU—^-I a— l>^ob j 

^\fis 0-»UjJj| y^ ^^As^jl ffjj+jjSiti <£)JJ* Oj }i 0 ^» 

. Ajy- £•*?" Vj} A 3j*3* <-£j>; 

(^J.1 J 2 a5*Ao ^..^l^p- ^jJ^iJai \j aIL^jo AJ.=- -J$\ 

Lfjj f* 4 ? 1 -Ad5" • ^r»Jo jrjJ>^ cAe c£^jl <jb ^»- 

01 jjj\ <£s.y~\j$' i> 'jiz£' JJ^Ai j\sj\ Js J$(£jj l$> j ^1a> aSa- 

xS^zlj . ^j5”1a-m> a)^L/> jwj ^l— 1 y \j l^-ij 0^® aLoIs 4S}\* <^)feb»l U Aj 
oL— ^ l-J fAi^i ^j\ ^aI^L# A>4^® O ojlAilAi £)j A^'^- a AlaS*" 

(j[^1a\^ o j^As-jO 0 J3* ^JAj £*y~> ^L ySs_'j $ jl* aT" 0—1 AlSLj^l 

. o—l J^b> 

j\ i A—li®A— Al>-Ll— JjJL>- 0 L*l:>- o^uf* f jjy*yj^~ ctlj . ^ 

j 1 j f 5J5 A 0 1 U-^U ® AJLfij ® ol^V ^ <£^*— 1 < A—» 1 t£ 5 J 

—j\j$ j£-i0S>l>A.} O—J A>- 1j_J <_--JA>>A> l^ij aS" ,>1^ ^IdJ3^5* 

-^ri ^ st V^ O*5^* J S'^y^ A ^ ^ 

— ( j->i aS cu ) J Li ^ (o— 1 «_-5 Iff- AffSb) O-fi-L^" _j oIj^S^ i^L^jl j" (o— 1 Aa3j 

aI-^Ls . a5 _;1a L>- ( j\j$ fjjy 1^ jl o^- J .) ot A 5**J* (o—l aIsj 

jl . o—l a^>^ o—#> Sbj cu oL-^ 6 aLsU ^ m !_? o-l Aosb j st Ol^* aJ^Lb 

UiJ f *£&?* Oly^» olc^lM^l (Sjj 

1 ( — “\Xi»J^l—) a—L i aI—1^ 3 Uj 1 (^L-o 0—1 OjLaI^ 


Crossover _> 




xr \ 


pP>Ai <j\&) 

<y C-l C*^*Sb^cu 3 I/V cu_jst 0^-° <xL»l$ iS' t*o JT 

—^ Jt 5 ^' y_b- ‘-(ni AXj£--)Sb cu st : yj _>\y^* $5j}*5^ 

<ibj 4 ^ y 9 ^ Jb>,p • jy 4 f o\y<y 

^ 1 ^ 534 -^’^-*> 0 ^ ^Oj \0 ♦j^ y 

c?y P* 4 j ly j xL^^yy* b pjy^^y 

Jjy* ** o3.y?^ (Ssj (S^fj y*J*j\y v *ijJ\ • Jj .?^ tsjy'sj 
^L^aA/^Ij 4^L£»jloL# l^j 3 y**-* 3bb* y-* 1 $ 

•(^fj^) c^b'^ f 5 ^ 4^ ->^> c£J>b 03 r 

C*»0 I ^S'^-k^aAj^i 1 j 0*0 \^y^Aj\ 4_£,^-o..£> a5”""0*0 1 

. j! U o>e> 4i j , 

a5* o* 0 <j0 obl^-j^ cf)5j* c^l^i ‘b^l <£^***0 ^^ ^y4s tLft 

1'-X>- j\ b sA-uS" <^*S y ij 1^ aXkm^«j 4.j ^1^*3 < 0 ^ aX-.<^^4j j-i> I y y 

£***>\l 9 jijj* y4A*?l$ a. 1 jubyOy <x> ly» yjjy '~* J> ‘ a^jlO. jjjb* 
_<Xl**^^^£>4.» tXi>b l^j 4.1^1$^\ ,<^ijb 5) 5* ^W’3 4^" 

—4.1 1^3 J$\ bO o_ji <A*lyci ly \ (3^-^ \uX->- b ly3 «—*-5"yy\ j\j> ^yub® C)5y 
cry 5 criy. *jy* \jO\<jr£j\ ° a:j ^ yuy * ^-^b ^-k^y y 6 

$\y <j*y ^y*! t£jb cry • a -*^yH ^^y- y*b^ 4.f \^ (i'U^b 
3-“^;® iS^-fy^r? cry® <jry b \j Js> ^>- 

aXw»Is \^i_ 3 ‘ *^b_ (A^l y>- y.9y j>- b $ ibj y>--' y> O^' 4 -* ‘ 5)5 ^ 

yjybo c«*« 1 C)j 5 ^^ <sj*J* Oj 0^® 

oui- b (*» ji>-\ 0 } by < ijb ojU; ^llOj b ,*^>- tP>*y Oj Pink - Eyed _\ 

. C.-1 Oj JJI f.~-> tSj+J Oj . ,>y b (*» y 





/*• '/A 



) 3 s\ Sb b st ^b«Li . 4 - ! ^- J ?' V-^ A ^* 5 : ^^ 

‘/.*\c5jl—<• cu b st ^ 1 m\ ^L*. cu b Sb . 

c—U^-ioli o^- 5 III 3> ^£«*1 tjiy 0 *-'. Lf 5 3 • k -***l 33s\ <*&■? 


b 



a. -t b s \\ 
b o - <\ 
a-> -. \- 

£*-b db ^L^Iil j* bjS** \ . LVijla; ^U^b yXJ:> : •vrjCi 

c b b j| s b b a 31 £>•>*•* c b a 31 *i-»b oAlj 


sib 







rrr 




No l* 4 -J b L-to *£<jr£\jyjr* 

LXl>!_p- «0;_ye^) 1^ 1^.5 j 0^ Sjj \ <j* ^ 

i y^ (S^jf j ,j^jj (Sj\J‘y A j^ 

<j~£ a5 \j&- o\j jStflflefi jjZjj d£j 1 J 

\ ^»U»b3 1 ^15 a5^jll^> It jjlS^4ji>-1 j * ^ J > J?^^^>- ajla> 

<^ioJ> i o\Zj$ ( J'j$*Oj j o**}) <£.}£)j \ji\ j <Ajl^ Ijt i\»\y> 

{j**}) (£^J j £)j i_^>-L« 3 l|j-o iaA3 Jul<L aXM^ $ 

. tX£>l> hJ'jf Oj 0,?^ 2j> a>l_p- 





jz ^„y_3 Qijjhs ji jl^ crti 3*?^ e ~ t> 

: c^l ^ty fy^f a> i_3_j^ji* $y>- <_->i_ "S jz oLfiiS 0 j oUI^> ^1*1 

<X^£.J> j aS ^jya>\y U*$i L.^l^i *S $^ J y$ C^ y 11 

L_y \ jl ^L-., 4»c»cj_jlr a£jLl>- . jJ-i>l» «-u \ 

C**-<-'3> • c~-l o j*_o 1 l*Jo 1 a 5(^^*“1^-“^ \ t—1 ojtxi <-aJS". <^ x *» ** j 

^ C5 J W' -** b L-t 5 ' ^ ^ *^c#* cs*^ ^ b J\y* iS^irb^ 

0j$ < ~^ ^ ^ 0*0 jj_j 0-.?^^ 0^*3 j* ® • «Aii3^^<y“ *—*"*1 l - x t^ 4 ‘ 

0 iS^vAl*} * ^la> —tf-*' 1 ?’ <— , ^sJcI>l 5 0^3^ <3^i 

i eiA^* jf<A«*n ^ A^li l 1^- i yJ 0^3^ J~> • '“■**“^ O^ 1 jULS^ ol> \^>‘ 

( tA-Lwli ^*o l_^- J.*a9 a5Cj ^ 0^^* ‘ 0L*L? _j Ol> \y*^ (^1 CfjJj* 

<aJ y Ij CA -j J^* ^Jy cf\^ ^ ‘- J ^>r > ’ <y„yV? °-^ 

Jl>- 4_oJ»ji lAiLj A^sj- J^l* (_£Ju>X A>> *<_Jliitl; \ s l*| ( Ju^ * <—>lii«Ii \ J Aj\,> 


Accumulative Selection _ N 



xre 




J\ Jobj L> jzS* y> J&z t-jUj3l J\ ^Iji y m >j\* J 3 < c^-1 

<5^ j'-^-u i y^\y &Sy*i" na♦ ♦ J^** j* • £+>•^ c-^^ 

Cd»b $ 3^3 JS C>?1 33 jl *5 ^ 4 '* J 3 **> <JuAd 

£**»$** J6{j>\ (Sjij^ • a-w «$j> yOalAj jyu.* Ar ?"y C?^ 3 

. <zJs J ?^Uy I U&^> . j ^U^oLS* 

£) ^ jl '~**\j 3 iS 3 s ". B -“’b y ^ 5 " i <ja^~ a 3 ^ dL < y~* l* 

^ b^** • (jtu. j*y csbjJ .p b <->1^1 ^?l < A?b < y b ^ ,,,, 1 

^ l—«AC dL 0^—-•* c£.J • >3i b 3^ *»b (J^j^ ( A4->UbU| 

ji*\r AJ Lsj ilU- ^ 3 ( I, b, a — *\i J>0» ) . $ ^5" b l$3 \ y_XX £ 

1^.3 \ <W»_J $^ ^(^ -(k ' : ^" b b.^ ji (^1*4.3 L . A-1 ^Aj 4jb ^ 

a jl Ai \ dL Li^l \) L dL j\ 0 L»l>- <^1*4.3 L 4_o,Ai A> . ^X o^' b 

Ol ^—.£> ^ 3 ^>- L-*4jb 4..** (Sj-^ «j\^ \ £*hJ\jS l* 1 ^ 3 < A3,>^J 

cl j^y> z 3 ^>- • «AiS" ( IV ) b L.$3 1 ( J-X f* ) ^*-+"3** ■ x= *3 ( III ) 
^^>b* £-}Ua*a| ^3 «L>bb o*„S j*.J 2 OiJ*'-'~ > ®j\^J IOjIaj jl C—<1 ojLc 

4.15t?iU » 3 < J UJlc- <J^C ^^5 La . i;L (* jV 

S^L*. jL^» dL L *r^jli y o <s mJ^ 1 \j 1 ^ j 

o^b L/^t^ | J*^5 . 3ob 7*y 3 > 

L^4.s>6j ^(^^3 * »A^Jbow 9 di> <di> ^ 

^aT c?^L*j C*j_Lj ^.ac ^LI->4 j I^^ljo A3 \j S>3>- (S^y^X 

cr^X^ ^ ify***. s cfiX 0 *^k j* \jO ‘ 

cr^iJ^^i 5 $Xf <»ri b \ i$\ji j ^ ^ °’ X ? M J 


W. Johannsen 





xrv 




C^ 4 ^ j^Aj ^l» ^ 1 * y^ljf<iijyb4> _J JuS*^ <_£^Lwtt 

A .J "V J> © _J © ^|lXc| lyj < oiA^uj 

4^>$j^tAi 1 aS jJjS ^a uL> y0 \*a ^ jj£-' } L>~* Sj!lX5 1 * (J“JJ 

, lX**S"^gA ^ « +tj£ A*tf4l _} iAaJ ^A4j 1^ 1^.5 ^ 

a>i ( y.jl^Jlj t 5 x 5 ^a'\£ JiCi . ^o^y* t *i 0 >^**\ 

c_3 L=*bhZS ! a 5 c**“l y* 4.1 Jss^iy b*\£ <j5l^ • «I—'1 6tA,^» ^i\ a ji ja c-il^sli 1 45 

C***o4i 4 j^i (ih jl AS^y l*lo^J ly SjlfcXil J_j\ . C—I oiA-iJ ji‘y 

^yjAi . C**«l a<A*n 1 <J-*£4j \ j\ «L5 a 5 C^l J?_ji (^|4j\^ Sj^iAiiAi iAi 1 «iAa \ 

a 5" (A^^y ^>\J}*j\ ^l5jy ^U>4jl,> (^5'*4.»i^ j\ cj—s*^ «L5" 45 ^aa 

(£ Lft>4j ^jJ^jX^A oj \Jj f C>J !>■ . C-“-“t oJu® 1 <_)k^C4j tii>-^S' 4i li^jl 
d(Xl 4li5y j 4jli li Ail^ olyi- < c—i yly Lo yiJ 4>y ^ j> j\ J^l>- 

. wVill 


. c—1yly c5j 4>- yay^y £-51^ y y* i-jU*cIi \ c^a^- 45ao oj_1> JU- 

4 - £ y** ->V^k J .jj 4 -!.?; 0 ^ ^ Cr>*-^ ^ >*j <j***Ji Lf.J^} j % . o*.^ 

ly 1 Ii45 $ J* i $> £%**>L^.JaJo <^1y yjlfty. . \j£) \ ^*<li 

aIa (£_j . l jl <A^i jLaC __jl^ ^ 

uJy j ^iai jt aiXi c->U«Ii 1^1 45^<—>1=>&X» Ja.A5 aS' 

j> <jjj\y ( jAJ i ‘1’jIa.i y3 . O-l^li 4Xi>!i OjUr pfi> li 

^y. <—>ls»elil y ^j^.5 U>^i 45 \j iSj^ • < 4>^ 1 XaJl>- ol»eI>l yi 

a5 Li^jJ jT 1 jX^i c»^*3l^ 0^^ 0^“> 

5 * j*f*is* 4?^> cJl>^ 0^^ <y*i V 1 ^ C ^ c 

J& }\ Jui_ Ijyi 45 4 »*tal zy*"*-*. ^y*~ <S?*3 





S\jj 


I j ^by>- yj cbe . 3y»> b’3 

• fr^<y lsTJj\ bo' 3' J-L> ^.b ; bO^ %3 Jj < 

j'jCi c?b^^’3^bb c?bLi^) (J^a^ a^* CjC,bjB,a)A 


*Ai*lCc,Bb,AA (^l_^^Jy j v^3>-U» ^b o^f aa’BB’cc b cc‘bb‘AA 

i °<;>•* lA i ^ <y C.x.lS’ l^LT yj jj> a 5"*yi_j . zj.) 

y> tyjyJ A^b aa,BB,cc «-**jy J a5” ^^iS* ^J!.® . oJ b^*^*<4**£> 

O*-® i Ojy-*p ^y>-A.> iftJ a5 y 3 $$ <A^ a,BjC y^- 8 ^"' 

b i_y «aM—<5"*o*-j yj y-Ls ^^yryj <—>^1 a**#> $ ao y> c^-5"y iai>U> 
• t ^”"<y J 1 ^ 9 j^ 3 b 3 J yb* y Oby? - yy~* tj-f’ * $\ <si*\y>- 
<_yy j <^ljb >aj y*^* l—>• aj y <iij j\ &$ y U>L >^ aa> 

l*AJ y ob <Lo-» j lfeL> yj 3 ! a 5" y l*Ai y A_o> yj . 

l_I Jj ly^ <AljJ J» yj . $y Ju^iy*’ J;L5 Cj t^Jyj (^bb ^LpLa*- 

y»^j l^y .(Aoo«jyJ ^y<iii c?bb i c**.*-*-^^!y 1 a^ 9 >aS^ajI* 4»*bUsy!'A» 

. «<a*«Lj <jcafl> \j yj ^jy J <_£bb —£i^juij>- aj yT y I 

y <±xS <Jb» *-^y y*^- ijjj^i A^yb^b" J- 5 <J^b- Ob>^i 

• C^-Io^y. cy> < a_u5' c y l _ / Ho jJ y y^^Aj a.5" c—1 

y 1 AjJl—L a c^ly O^’y* <^l—<? V 5 5^ ‘AUb b y*H>- Ob^i 

^Li jl < y») l_>" Obi^A tib ^bL>^5 j.^! . _>y j^Aj o*<.?yJ < ~^ J <y^J ia-*.^6A 
J^1 *a < A-Lwl_j Al^b o>_jU» f U j} b>Ajb {j 3 J* jly y ^ (•b>^ Ajy 
A^y^L-j^S'bsy -Ly»tA^5^"\ ^^b ^c5^"^3 -by^o aS* iy^Ui 

0^1 _aIa ;bi ^OJ j ia^5>=A A»tj l_,>y A>b^" bA?y <yb* 0_jL> tAilj 


Asexual _T 


Sexeal _v 


Pure Line _\ 







bI a«^» j Lmu<> ^5"! L^Aj «-XJ j J a u> i» . ^^3 ^Ai j* O^jIajJPiIj 

CJj lfl.jp 1 l_^3 \ yJb j5 A_**fc a..£>li AIM.} ^S 0_jIaj l> 

^ c?^—^>U,>_j^ a» pl*i* ^ULi^J pL* a_ 5”"^l^jjjUr. c—**; 

A-<-4.»t^ a 5*"l>ci \ ljl^.}^liJ p» 1 . C***lJa-^nA ^ L^J JCj^Iaj k— aIIsca 

, J*1**j^a P>j1aj aJJL*^ pjAj 

P^lpl^a* • _;b p**»3 l^^>_ \ A.i *£ £**»! p \ £sH 2 p^l5*l 

jlj— pjJ £t*»b 4 11 b^ "l ia (J^Li ( ji.J t L.<oj 1 pl—» <y jli* A^* ® 

a_iZM.> pl*J l>-pU^j.i ^jAj A.i|^ oJ_^* <jU>Lj^ b J^Uj \ . £m~\ 

p»«o pla«L»..£ j P^ sa») pIjliIac!^ 4_fc^j|^ a^^ }{5"p Li.jp IaJ 2 

a pS^Ujl ^ a£j 1 J l—3*- } . Oo ^ 4 C+Z& 3^ 5 a^ pL“a>i p^iL»Ai 
O^jIaIa (£l^>l«O^Aj j a>.>^i O^Ul* u~J*y j ^la3 jl A>la aj_^>a <_£1 *Lj^J 

—(J 3 ' <—.>lsiclj 1 Lljl UL ;i ) aj• ^3^j pp^ 3^ p Ll> lie 1 _j <XllMa pLo 
. a~l3 ^lii pL*a_?a j* j$ ^ j*J 1 C*-»l pi 

0^*?* 3l J*A : * A0 ^ i 'sS<y , {4tr'sj j* ^ 

^j »jussha a 5 a^^ pLu 1 jol j! c£i_jas>- ^*51>- ; c***! p*)1>- 

J^-^ja a£j U>- ^(1* . *wa1i»cjb < ^ 1^.3 -i> c— \ 0 ^ 

5 Sjloil aj c+Zji ^>6-o e ^ 

3 ^ aS” ^il—A»o> <_jUtIjI f^*> m ‘ <_jl=fclj 1 5 . £*~»\ y j 

3 I *$ (_g» L^Lj^J pcX-i» i'^f" l_^.UA> ( Jj j£j j> S^lwXil 

A_kAi ^1 j*-) a j.*. m fc \Z*^ j2> r (->»■«-> a 5 LfcLkj^) aSCAj < c«i*i^> j 

>- pL»i^ c^.va^J 3t J P*J • ■ :> 3^c5'* , 

** j’V.i *$- € 'iS*j 0 UJ 3 I ». 3-1 





* 


jl <a5"c«-^ 1 ,>_jiA»>^a ®(_£oy <_>lsJ«l51 *. 

£) «^\s ^1 yi ^>Lwa^-UJ oULf_j j\^\ y| . Jjir jJJUouJ j? 

<_£jL~^ ^^1*1 obl^y- A*.* J^- 3 .^ OjLcAj t y* Ojy» 

jJsJuxj <ZJj 1^.5 1 ^iAi>e-« i_.*.5l^>j 4ju**»_jA,j ol>EA>i aA^w***^ 

^ <Sy* jl • 

. ^yy j 

-J*tf. O^""(jr j)j> *$ i j JC*\ (>-ii*_jj j \ 

^j^<y cr^ 4^-ly o ^ l» \S3jH oV_^3>cj» ji 

yyy* 3^0^ yy \j<J y yyy 3 t^iyyu? 45 c~*l yj o ^ ; 

45” £.-1 1 aA*—a 5* <_£^y ? olo ^jou&tM*} ^y 

*m ( ^Ll ^’■Ac L» l-» ( iX*-*.^.* 2 jj3^*^ y*j y aS”^! \am3 

jU« Ctb jS y- jA A S yl^ojJe? ^IXu a5X ( jJJL**J y*f J <i£j J (£XuU« L 

^^lir jl 3**^ jyj ^xT ^ y *$ yl* 4 ^* Ojj k sj \^*y 

Jl-oI^C jj\S vI^J cJ2t^ 4^ ( _g-*5oU^ 4J^5 ^jJ 1 .iAl “ ».» (£ ^-uS^e jlaJ 1 (Jj li ^5 ^gfif 
XXoL.*> j ^la5 j\ 45* <_$y yi jo ^9- j X^5*y> j \y Ja*>t* 
j oiAc iJU^oA j ^AaT oLi<«j^^j . 0*“1 i j<AS ^jLio^Lflj a5”iA-*j 1 y* 

^1 ^y^° i_^5y < c^i A-^i» ^)_a5C aj ^ ^5 i^j 1 yi 45* ^ Oj 

a51-o y U oi^(y* _y jL^y»ci_jiAr ^I^j^Iaj j^X. ^0 

ji—» yAatejy u c*y oj yi di» 

^yi-Lo I yL9 O-^jO ya-^U 4jOU> tl> 1 3^-^ ^ 3“^ > <^*"1 

. c-»y a***o i^j 

a5* Ju-5"y*>C i jSLc ' t J‘ 2 j Aj l—aj^*.c O lf U ft>c3 JO 





uL>4j o<XZ <_^ U>=.Jo \ £*k+e 0$y> (J C-*3o 15 jL** 1^ (_jlstl>l {j^y* J J^ 6 

(£2^<~>\>.2>\ j| L« \ jjS~ JuJ y Jli j—i *S<£i-AaCc> \ ^ jy I ^y* 

^aCJjjms j+Zt £)$y> j> <-J> jy lalyoAii iS' Ls>e^o \ A£>Ao J+Z.M.1 aSc****! 

b^>eA JajJ jZj jJ ITO>w 3 *Zj^a ^U«s3 \ JZJLj.) j+JZ cJ y (_^| j.» aS^j U>tl; 1 jl J+*£' 

\j JT’ £ *5 1 J* ^(jTJji • $jS is* J^J* 

_j \^»0 ^l^Jl*« ^Lj» aL*«15 A $ iXji X**Mj As»e ^j Ia> ( \\*+2*-\.jm I A.? - A*** ^| 

<-. ->-y> a5”~ ( C)\J& <s\^ syofSy y l-4>- ci^l> js £~y*y z>y>y b \Mo 

. C*““l 0 }J> jy l—*j jA ^ '^•*° Ji _jltAA* i e J-i» J*Z> (AJ^j £)|_j! Ji 

C**"!^^? I jl j*-*^-a j*JZ ^ j^ s>- ( j++a 5 jy y> j aS}jZ>^a ^j\aa l>=Ai 1 j\ 

o!aJ y Am> Iaa jl ^L*5 aS^c^I^I A»t—o’ ya z ^j j+z> cJ y jy^S 

. C‘"'l °5y s 0~XA I C"-OAl <_ ) 


Co| jy ^[^utjjtj^ a£jL>-JJ oli l^^-^l J.} 7 “}b«!Aj ]e> y\j* Old LLw>jO 
cli-s-ji '^r , ^* 5 Co 1^ (S y^J ^j| ^ja^ZJ j^ialaAi ( \ V J^as) C^-l (J*} I 

^L*^l»_ i\^y^jy)j^y <iloy y yy^ ^Ias^IIo^^ a*»o ULa_^! < a 

Co \jy ^jA^^rZ-A i^j^l^-A j oli I^O>- Co! Q[*Om&>cZa . i-d5^ 0 J> liC-| ^o.*A * 

I j crl^J ^ 3 yy* oU I yy>- ^<Ai j by** l\C \y (J A c£^j yy^>- ^ I 

, ^y** ^yy I C** 1 ^^ a.5\j ( ^s*3" ll> ja\ ( yu*£>} Ld5^jLl>-l o\ ^2>J^a> 

aV_j! C)\y*(j* ^ c^**l y*_\ c*-**^ y> 1^ col^^ ol*l lia^ v o j>-^ 

JU>s_;-*l ^i_! oU j! <jio Uj I .>_5 ciJiaj (C^J 1 j> c>ls!^ 

^IjM AioV^I obi^ }\js £%*\y^> ( j^A 

JUiU . JcoL aI^IjJ \jj\k) Sjja £a&m? aS” < ^>I^-j>>a5"c««I 

. Ju jZj^a (^1 j*.Zj* (£\»>jJSy <_^1 j* aS c gj is'&yS’ 



Coljj (J& 




^Ijly* a 3 y Oj 45"<A^ (J^l-«*5 0*"1 _jl5" 4-*l> o^>c^> 

^jji * 33 * $yr3 ^ u\i m £*~* o\ 

(£[&aS^*j$ £)\j12*5 ^1 Oyr • $3* yJ^U* o^^-M as jS jly 


ttli^ (^Is^lS"* f I^j A-ob^* iS33ji 33"*^'. 3 A>lsA-i5^I j i {)tfi\j3% 

• Aj I jL*^Ai <Lu Ifta ^I^j (_£lo<A$ l***l iA.51^‘^yo >3JJS' ( ^mjj> a^3 ja db |_j Air 
Q3 >•< A~li5*<_jl»ils| Lo^l5*^i A.l^ ( ^c jhn a ^-Ia3 j \_}i£ \J* 3^ 

^V_j! J j) *M~a ^jAd A*l^>- y y> 4lL>^f* ^jsbj a\^j» 


. A£»lj:>- ^^U- 

jJtS.US'^A i£ j£jXsl>- 33>- 0^-* 4j|;>| j \ £) I il Jb\ iS^J &\y | J} L-jl^eI>| 

^U-a .C**"I.>_jA5>sj& £ y> £) \ $3^3* (£^& J <3^jl Aa.o4j 

lAcL—slj y 3 *—b ^y 0 ^ ,: ?' c£A£L~» £)j a yy 45" Ad l* l^s j uxsli 

AjjS*y \ . AdU ^,.C^a 0 ^ 0* ^>* *5 AdU Alili j\ji ^ 333 ^ 3 ^ 1 S 33 3 ^ 

ctlj i^Lmo! l» l^yy y yl Oa c-d^ ybu iSj^ ^3jd b 1^ lfto****jy 

\j Oj £^*3$ ^(Sj b*AlT 3 3 A s • ddl.^ b j\ «b^* ^ O^; 5 - £ 3> 

< J) jb*^ J**r~3 ^b^Iil* I J, 4d..aj, ly? 4 ; J.^C y_| b J A)_ly l^-a y*>4j 

U ol ^ £a&«a 'Al>- L^-j 1 jl ctli jS> J$ iS ~1 ^a 2 ) 3 ^~ ^4> A>- ^»L*4dl a5C1j 

•^S' ^jA jl»j ^>-a.» 1 ^ Q\i+*.Aj (^U j*m ^>u4i5*j! ^j, s -’^ s ')K*~ a ■ ajUa^ iw— .Sy 

c^iuojs y_l <Ajl 4 i—sly ^jL- 45 *j 4 >=y;jJ ^*^- 41 ^-^3 

lj oli I _j <^L„j ^»l ^j js jj ■ ^S’y ^a> l> ^s v^jLL^> dij_ \j 

4.1--m»^ q> jZa.^.a (Sj^ ^3 3$ • ‘AUL S A-a->- l> <-aZms dij A-UL«S I y> 

• 333 ^* ^^41 a3_«> c^I j>3 c—1 yy5^ olsl^-^>-^ly^^ , l-s>l 


Hybridization _ N 




x ir 




J jt^^. cr* > -? ^.??-.? *t i$z\y> & j 

^j^ai l^cJ 1^-4 j (^ll5>to_fc 1^ £) \<A-ol^«o U (_£ jS^->-^S-> i U 0 ^ 

. iA-^S” ]a.A>- 

^.L-c C^s^^lT(jrl-l f c£j^ ^J> & 

^^\*a*.>\ (_fjL «a5** j ^ i\xj 0 V*aS . «Ai «A>- C*o jO 



Ojj 


• ifU>S$l <_aACAj ^I^TjU a 5^<-Xj_ 1 ,5^«2 Aa4j ^J(Xoyw^J ^J^lf 

OLiJ iJ^Sdh j £)\j*j>- dlj_ 4 j 1 j ^*1 ol*« ^j^Uj 1 

^'L* (jlwli 0^; c£^ ji ^ 0 ^ <J 3 1 

<Ai_U J&j j-.>- 4.J jl (j^-> a 5"" ixi 4.>'^i/» £).*_^5~. $ jyi» o j 

*5^ . ciU jJy c^3r^ Ot 1 ^ $j* ^y=r Ji < *»Ji ->^ b £»l* 
^ 9 ^ ^1 <u a5"c—'1 c5 ««»5^ <i 3>^ j» 0^^-^J- 5 a__j 

• 0^1 ©iA*£> 


L 1 j,3l> a5" J^a .^1 ^ ^*»wj oj* 

^ ^ J^.cA, sy L»^) 

o j_j ^ *->jojl (jd [>■ 0^a»* ^y 0^°** (J ^L ASy dl Sj>^/^U ajU 

«aj_ 1> <-d5^*s <Jd* (Aj^r^^-LoJ 3_^> ,:i) L>5 iAi> L»o^3 

^IfeAj^j a 5"tXi> ^jj 1 J ^ \ \s^Sj . 


Self _ Fertilization _t 


G. H. Shull _N 



aS* j jo Ojj i ybiwlo 


C^lfcAjlo ol<A*J j (*\0 0 l$l^)(A»iA^/y^jL*><9jy£^j5"3~J As <Ju«*5 ^kpU*- 
1j (2>L-.j! a5”" oj» A3 l^lj 1 ^IaJLaJ ^yJ^ijIS'Ojo C**«l . c*s U 

ij&ry jy J.? ‘ yjji O^y y.t^ xJ y j! U=>jx" 

<A3 IjL l) oj» y$l> (J* J$ a 5CL t C~M X £ J* 3 5* C-^jaAj 

—^ c5-M r^ \j \**>\* xjy a!w» 

. <Z*S^^a j la i w ^ftC> Aj < 


J X£> Al/M^^1 jb- A—1 A_5 (^4-® ^*xi <\i 5 J5 ^»jLw> 1<A» a£j11>- 

lj J^gU- i- i^ g y^j a5 o y A&j < oj'J J, all^ Coljj 

{i^s>- x>-_^® aj a5* xx* \ ju>^ a> ^lyy < '-**? S ^ ^ 

S$ 13^*0'^ AJjl^Lyjjji a53i 

xJy^ly* S y^Aj lr o^ 5”JaAs^U^oJ® x l> 1 j g^La) o^ -31 3 Ia5" 

. xy> aS* j jo c?lyjo 

j « ^-Ul oj>* jl <J.*gl—>■ i-iw * A>-yL* ^_1 j\ yx l—yx* ^j_jjIo 
^£" ta) o^y" 35 A^a j jo (_£jL**.j (_^Ly^Lo3 ^ OjA^ j oj» oX^ ^l^A ^"jjo (jJXIaj^*3 ® 

£to ^ S^t 3 .^ Jt j^°'^ >t ^ A ( - J *^kJ j^L* • ^Uyl ®£"U) 0 » j 

xs^ 9 3 ^ 'J> <-y j ^ua^o^s 

A £ J }2> Cj j j Oy (* Sirs 4JS> A \ C**-iAi ^5 £U & ^ <Ai i ^ 


ojo jj j ^ a<wM \^ov ^ JL-3I • <x*S^\^S £)\J& jL-aa^I jo !j 
^ a * M { ^k(j“ J J3^ a/tf, j>^ > 0® 4 -t Sj\j\ a5*j jo 


S^StSj ^.jjj ^'.S? ^^3 \jiJ <cilj J3-*-* c*^S ^3^l$y*3 <J^ 

<-~»_ s _^-\ ♦ ♦ ♦ ♦ »3^ y^-j ‘Ax»jo alsy s^ovj^ <—^.y*'Y / v® ♦ *3^ a£j U>-. 


Cross Fertilization _\ 




. Ao J £-) lj <^*5Ca '^♦♦♦♦♦♦4 j &S j O^j j} O J}j 

5 ^^XV 4~*> ^ Oj ^ * j * j * t£^j ^ f]_p- t ^ LgJ_;j 

&j 3$ £>j j cb^J^ 4 -; -b ‘-bb Ji-^- 5 ^ 4 ij 3 j* • Jj . ^ ^ J* £3^ C*^j$* 
i y 3 j3 (^**5Ca ^^>XAA**»** A.J \AlV J^-* JO 

^ ‘b 0 ^ J>^ <■*•** (^l^)l*« _j <y L t >- d\_b- ^l^io c£^L* 

3t 5 ^J 3* £-b3 eb^—» ^ ^5 ^—ir 7 ? jl<bo • C—l 

LJ Lo I »a^j Lo ^1 ( ^*a*-> • ^ kAM 3J3 *—'ta 3 LJLllljA 1^)! . Juj3_J-*.*yO 

J^-i o (S^ Jt> J 3^^3 1 <-^*'«5'o 1 J 3 ^ tbJLjl^r 

Ojj 3 oi^5 ^S J L> 1^ a 3 >j 3 ^$ v o (< ^-l*i J^»c£^-j ^3 4S"aj(A^ 

. A.-J Lj j if 3 ^ Li^jl 1 >Ij<Aj^L*j j 

floo ja -C^l | A)_A5 »-Oj 1 ^it<SwLo* j j2> ( ^*£- C^~&2 3 A y jp^ir A ^3 3$ <— , jj 






X1Y 


&J Oa 1 



y a>U :>^1 Jw«x- A._i 0^3 ^Ijj ^>|iAJU.^.j 1 ^ ^S" Uj \ 

0 LoL>- l 0 U Vji 4 ._jf"" C""l 0 \ C* 5 _j Oj^~ 1 ♦ U-iMj A.£t+*.fi> ,Ja.l« 

. ^J$tj{^£j\jj ^.Ic j^U-1 j> \j * &j _ji c£a-U jjj> »^ 

0 \ ® i /*"?*y ( Ao^f" o'a <j^ oA«£ O.U 

t£:>\ j>^ oU *>*\}\ ^ta* ^U5 :>_p> ):> 4.1L~a/l : a5^j jj_I 0 ^ aU oU 

,JL 1 a ctl» U . IC?V 5 "J CuJ l-J jAl a 5 " I 


• eA^J^i ^\ 0 U^ oU 

Oj JT ji Ozy, a*ax*. U j-°^ 5 < 0^-*— 8 d^"* J> 

d ^'^ <£j >^4.3 C-J J Ifr (_£ j^o4j£*a*J £) \ jl di>" 

Cjjye J~C j d^-j4j (J <£ j*> J* <^JuUXo j 

1 A^il^^xi 0 UA-o 4 >-L | J jS*(£ jj^\ ^ 

ASo^-o W (j5Ci . Aj_ I ^O <_L>^4j (£ j\>- 4J ^3 dij ^1^.15" <_£_; C„i 





-°kj> \j (S ^ Jj.UJU <S^JZ\ 

J_jl 0 L- 5 ’ iV_jl < JaI^» J^l • C*M.> 2>~ ^***5 A^>» ^Lijlicl JujS 

/•XoJ-*^ tj^" J'^’.i^ /■ Xo i ^ dL^liJ Ojj—*> 

*<^3-°** c3*>_L* c^L^AS*"c^/•©♦.? J^"*c£^ 





&J OjO • J** 

. 0—1 >A~a jo c ♦ 0-^ 1 $ 3 ^ 3 ®^LftJ ^ j.^-^ <\.&e*.Z < yJL^k> ^j*.i 

/*©♦ jl ^1^ U*'^^.3^ j0> ©Yl^-^C*J_^_xk* Ou d-~ J JO 

4.* ^a| • t -^“ / ( - i - fe l^ ; *" Aj»=Jo ^j^.i J3y^ /■©♦ •^ a *® (j“ j 

^lo5"Oc^—4 j 0 Lj j* 3 ^ 3 S*^ 0*-0_j O^Ijj-V*!^^ ^lil O )ye 

J^s jmo Q 1 jl 0^3*{$* ^ 4-» 3 «x£* <A£>1^;>- 

—O-—J 4-5^3 ji ^5” (jr*-*! ‘ ^ 33 ^ 3 * 3*^.3 3 *-* ^ C,.wUc.o 1 

jjIjIiA^Ajo J* (*L_>t;l «7-U)j>^»^jV^^^^O—!<_/loi>- db 

. iA*l_p- fjf j£l)_jj*.#> 0^3_Ji 3 $ 

O—1 Jpl*»JJ IfUl jtl* %jbji lAlS"^ jJUiJ <_)J1 OA^“ db 3 J3» J$ ^=y 1 

1 !«**>> *» \j (_f <-£^1 <U> «^-Ia) ,^*0 

<S3^-*„j3 Aa Bb JJlo*>-j^Owol^jli«l^^J*jSo^^J^I^J jOj 
j^j>\*^'})3 lo^^v^^ly 1 *©j© 
aaBB AABB AAbb: o~* 0^*^© £ 3 * ^I^jjJjIju* ^£4^^^Jjl ■ 

(^J-»)j 0^^jjU j iJ-LwLuiLl^a ^^ 5 ^ (S 3 jOj 2 >j^‘\- z ab b 

f**:l«OjSlV . <A— <aJ^j ,_£_jL*J A.> Lj ^A3 VU P~3> j* 

—jl^.>- £3 1 1 ^ 3^3 3 * ^ 333 ^ I jS*^ ( X ♦ ) 0***b 4JL*>^.i 

4ow 4>-^£> • 1^5 lo*—> ( <x3> lo-a <jbo.P ^y 

(J^^s’" crj^*. 33 ^ ^l^*o aJi<l* jI^Lo <^)^l »L^ JJ1 c*i> ^1_4>J 

-S i J'3j ^* £***~S> js & ^y ’***' 8 4 ^ t r* 3 

c^i j>"\ 3 o—i jiw ^ J^>_j3ji& c?W j j ii ^*‘ 1 3~ > <j a <( ^U) 

<j"<^ly L*o_$.i ^ji^lo-^Aj ul 23 

. j^-Ucil jjb! y>- 0^1^ 



cJ\jj ^ 


X © ♦ 


O 0*1 *lc O^JI 4 -^ IjJu^lf A^tO 
^1^1) lAj £**0 1^5 1 A^.£> aS^^Sa.*!^- (AJ^j 1a>- 0^°A *A ^»_jl<A>a «£-U) 

o lj a 5^1 IJ*- l^-o . a> C«*»l.oj* <j” j+* A-J^i oI*T^^a5 

^A^obci|^.o®^-lflj ®A»(_V^C | 1 ^>- A.S"iJl*fcMl ^ 

r l^jl a5* ^0_A Ls*> ^ ^A .0*1 eAi oU „?A 

c5 >_ A$G ^1 

,j*_^-j < ^ 5> °<JOiAj ( j<'^^> ^Aj Al^ 1 ^ jjuS”^)jA> 0 <-Oa5* 

A_5 C+~\ ^1 ^^-la) }}>■* jl <J.«?U>- t^^^A^A -Uk^l C^c . jl> A» 

>S^~ > . jy^^.S 0‘X^j ^*A> aV_j\^<aJ 1 y ( Jt£i* AlSj'jv.i A£.Lw#l> iS^f’J 

■ l^ji. 

Li Itf-A^® aS"^ ^ (_£ALLa^J ^ 1—^" l ( _ s b sy>-* Islia5>eSl cA* A_^» 

^aS"j _jJ 5 ^AO^J ^ob’ts"* ^ ‘-““A ^ oA 0 * 0-2 

U<AoA 50 Lb>- I jjJO-j I^K^U) S* jfjZ* A* 1 

—A> 1^1) Iao^^a i aJ^I a^^**^jl <^}if^*52SjS 

^La^Ai^Ij j^~ {jr 1 * aS'O'A ^wi»b i —~^' J* }$** 

A-O jJ.o.CAi Ojj ^ \i ^^j\'^s\ ^U) A^-^jl aT^I^J C? S'*'?*$ 

0*0 ! j A_^>- (jr 1 J^-^jj-**** 'O.*** AOo.fr Lo^aj l^> I . £L>jy*&jJ> 

_Aj aT< <»A Ifr 1^-5 j \&&Sjjs JS ^$ < O^b (^1^5 jA> 

y> ^A»e/> Ij *a)|j AISj^o jJ 1 aV_j|aj aJ|j dlj^ a1***»^ 

jl J djCjbja *S•xoS''jfjb . c*^"L« 

.oOl> aa, BB, cc, DD ^ AA, bb, cc, dd (jlO-J yj *^-^a>>' s 3' J^»l>- 


Heterosis _ > 



\ © \ 


&J _Jli Ojj : 1 OJld 


_u*l_p- Aa, Bb, cc ( Dd 1 * 4 . 5 *j ^ i_~JyJ <u>y* (_*. S y ^.*l> (jUo^p y*{f} 
y-buH^ 45j 1 jU>" j u*j>^a <3^1^ £)j di.j l^bj^ 1 45 "j ys l^Lu . ixi 

-**\y> ( £z~> 0*,W K cri jjj*** 0^ «\j** ^ y * fcj»j\ 

45*0—1 jj^aLa . US <_jU»c2l *3® (^lly loji 4j>- 45 oaI> 

_eUSj^l tilj ^1 u545u^O>ITu1*.3^.a^L«cS^ yU-U^-Jws 't’jS 

j U)^5^>u5j 4 —Jj 0 !-“■>.?.> <51^ j! 0 Lsl>- O^Lf 4^* 4.5** Isp 1 jl 
’ ^jy*° ^5—55aj 1^1* iS'O'-^-* 1 1 c j~j ‘ 

jT Ob 1 j oL® a 5" . A-i A**l £>■ jAiU* l^,lal5** 4 a* ._—ty j j 

jLil .iL J* Juj 1^ ,5^5>-^4j 45* t y_l*4iii Ull5 *”^ «_—-5"y Ob^-i <5l» 

^l*4.r^.j»4.5^l*4il^j| l*4>1.5 4.5^5*"^yj . U*ly>- ^‘Sj ^5"*Ui j 

o^U*— 1 ^L.^ ^l*j^iklao4j L_y 1 3^ .? i->Jy4-0 ^*4 j <-XiJ> ^I-spI—>■ 

<>J <xu5*^ yJ y <sjiS c^l- fc4J ^ 'Au*^ ^ 1^5 U^ t)y>> J>} < zy*^ 

—_p j! US yj54j ^5 i5"j3LiA>oU^4j Ub*l J^iS* ^ 1 J (S^^*y y$ t?t* > 4j\^ 450—1 
<-~£J j\ L-aZ-*» 4.5" l_*4Sl.> 3 I 4J US jS^A J )\ Jw 3 I J-»b- ^l_*4T j 

<5l*5C_aJ 4 j-b«I5 ^j> 4.5 ^."* U— ^U* 4.lJ 1 . U-b 1 ^ 

45 li U*l^»u <£jjj 1—5 j? 1 ^ j { O—-5 ^.ao djl'-^—>" ^J-" 1 1 ^ 5 * 5-^1—>■ v ljl (3~*~> 
o^i ^L^Lj ^ Oy 7 ? $ j* a? 54» o^5 ^,* ^ J ^ J 0^^ 

_u*ly>‘0—^ j\^j _a^o_jj ^M3<*> ^jy** ^1-4* <s l^5C_5Cir 
45 j djl^^K* Jy ipj54i <5j 0^5 U*l_j.:»w 45 c^jj_j^i*5 jjjl^jllj . 03 J 

• 4 ^y o-5j* <^1^ ( J_jl (J—•* ) *5^ 



Caljj <Jfr 


Xox 


<Jjy* ** 'j _j <^U) cji*o> cAfr 4>- JZ\ 

1 1 45*"" d**«> ^3 \a-«-*-£»3 ^ j < C**»\ f jh>>£- ,J y*3 i A> 

lfr£) J ^0 ^ <—JaAS *TJ (£A*.a_j 1^.3 \ ^1 a.) 4.1 . (4-o i C5^ 

‘ £**>' <£^1 j\ (j*** ^Aj < b 4 ^-?<_ri OJ a? ^0^.3 j*\ 

^ £-*^ a* 5* J^3 3 ' J*4 i ‘ ts£ i .J}j** ^3 5** ^ ^ e;^-? 

3 V^j,»^~i <J^ ->4 • a*^ AA ^ aa 3^ j*4> Aa C5 ** J . aI^Aj <J^-?^.3> <S ^ 

0 ^ ® -?4 Jj_^ 4lL**A *S $jf C++SHM3 JJ \ Oj 

A>- 4>- U a5>1o \ _j Ali\_A^9 y> 4J^S""^ \ l) \ 45vlo 1 ^i L»\ . AlS”^.* jA** 

. Cw£> 0^^9 <^*»ei A> ^i « 45*<_£A-U^.J * 
(_g*l S il J.5 (^Ia>4J>U» ^j_L» j2> 4.5 **j (_£A-Laj^J j\ 4iCj \ ^ 

(,^1 • C***A «4-o jlfr \ Oj^\j j j $ ^j) l^4j»li j% • 

—^>AC (J^.^l4A^3*ci 1 3^ • C**A 33^33 oViCoUj^ijfci olil^*>* 

‘ < 3 “°^ A 0 ^ 4 ^^ 0 ^ 3 ! a 5 i?Uas>t 51 < G ^la) 

_;4 4.IJ1 . £)\jsj>- ^lij o j£~y li ,J 4 j ^ i!<4ju 

Lo • 4-lw ^1 l^ij ^ 0 .^ ( ^»J>Li_jyA&bj' 45" iIU-*.J ^j! ol> 4^^ 

(Ailoi^i * ^IaJ _jli (A-^ J^*as»e>a 45^^ 1^.3^5"^ * 

_4j ^ 4^» A-J^_> 4ajuJo ^JLo . Ai\oA**«j 4.S*"j (_^AJL»j^J4j 

A-JjJ C**Xo> . Aj !__} ^^LsJeiA—*1 »A-o 1 &S A3 loA-* 1 0 li 1 3 ^i_l^l9 

J^«ai«i:« ^ A-i 3 L.fr ^ Oj* f_^*“ ^4 <£j*& 4L«_j4.i 4S"j_j4 4>* 

N^,lX l -^< 0 \ ^ 13 ^;^ ^-JL*»t3 . Aa \ j*? & ^ 

• ^JiS* <j3jp x> . ^ 3 3* 3* J 3 ‘ •>>! 


Henry Wallace _N 





& j Ojj : y*A 


. Ou^L«.J> Axillae aT(A.a)^j 

04*7J&J ^ISAaC***^ ^ a5"ji ^Aj ]g>y^jA 

C—l <^0ya**J* JliuumI i 0^-° 1 J3^~ • C***>! jl—»*j <A>"b aS" 

jUa?’j ^ 4>Jji • ^*3^ A? J ^3 ^ 

Ju«a3 . U _j (A5 yZ*^ olU^<_£<—L ji (^1^-iJ I aI^wjAj <AcL**alj 

* 0L-».L-> <^3 \ c-?l jj j$ « 0^ ^ ^3 j>?- s 3^ 4 b 

.c^Ia*^ 3LJl3otxi> o jLi|<jltA.3 <3*®^ js aS* — <^_>53 

lj 03 o j J ^ 5 S^>J ^j\ aS^LS - 

c^li—*>wj(_^l>- ^ < (Ajjji jV_j^jij L yj Obo ^a ^b^jl ^ l» a5"" 

l&Ai>el C^»^l^C*ic ^a15\<JlL<J L* (_^1»A5>sJ jl ^^L***J A»e-.Ij a5" 

is jb-o O'.J (^Ucaja^L t c *~*j <yjl jV^^b 3^ e5^b a5* c-"1 o*J 
. JlIIwJ y> ^ J ^ ■ <Ju3«tA£ 

dJj^*Aj aT£*- 3 0j , 3-*>' ^-.jU Jya>zA ^iL« ^\yjs { j^> 

<s* J ^ .p bb»3o0 3' ^3 £*-0 b 5 3 o^ 3^ 

^g3L*5^j DDEE <^*-J^3 ^la» jl 1*« ^b^ c^ 5 ” E,D 

AJ!L2>^^£* ( Ji\■ j\ . DDee L»_ <-AlXu~* ddEE Ij (_£aS^ 

^.b^ A^fe < JJjb J*> DdEe ii_ DDEe U DdEE 0y>- 

ji . ojIa!^ j ^ £~~*> aZsL { J^‘>- 0j 5 $ j* b J .3 ‘ ^jb ^U* 

y*c-j**’ j~* £b* 3 l y Cw-b ^ y>-$ d Aisli_ { J* 4 >‘ 03 aS" ^U^b’b- 

0i^ • *3*. ddEE y.-*^ «^jy3 • 3^} ^Ul* 0^“^’ ^ *A* \ ^3^ ^* ;i ’3 

^gS^vAJJ A^-3^ 0b> ^*5 »il> 0“ J • 3k^ A-«-J^ 


Nicking _ N 



X© i 


(S^J tAliU VloJlp-li J) ol y[>- ji L 05 s ? c ^f* iS^'&J • •* J*"\$ A 

S^\ 3J Ca*J l^e-all 4J lli>CA.i }>• ^J> a < jjS ^\ji L 
JuS L®_* ddEE i_a-J^ jjL» l^<\.»e> aS~<S J. xi 

a.**..** a 5^_£jCi^ 4.»t» < 1 $^^ L ^5” <k*«> • '-^*”*’^ jfi ^ 5P" 

<_y yJ j e oj 4 . 5 * ^Uy^sl—>■ j\ iSj** • xi 5 i ^~‘i 3 a ®.?W 


J^L>dU- <_$ 

V 

uiS^a.^j 1 jU*-_« e _j d oj y"°^e 

. DDee 

t# 1 -^ 

1, 

4^efc _j 

Dd E e ta , 4j>t> t.^yj ^j_I jj Li* . Xo ^.1 

c s e ^lyj 



* 

JtU \ J$)}>■ 5 jl jll* ^1 X3<X*1 \ ^jA 

L^’i4.i L« 

jj£jZj&~o j 



,Jl*<a9j^ 4.S X-i ^|4^l5Cj 4 p-^I^> ^iS”! oXJLi 


« » 

tej ere 

4.S^ ^1 4Ia 5*" U*t3 \ jO • ^>_IeXi> j,5"Al^ 


eU*-l 

0 ^ x* 1 ^ j>- x5Cj ^1 ^JjjJLu** ^ 



Q* 1 . X3 IdOJj * 5) 1»4 j> 6J Xilo J <Z*&>- ^ l—> Ij 4.1$ L <_Atf - ?' 

•5 4$ oJuJLmj X>c*.Ii ^4j £)[«a*a2%Z# ( Ia>- ( 0^^" 

d) |^>- *5” o-^S ^4 j^~4j Oy$\ • <-^j ^0_^ J <Xljl*.3> jj£ X® 

XS^jO^Lx* \ ^1 j <X>l4«l$ 4sK.Sj oX-i *jLM 45"£)L*yXi C* 1 

Qj j*> 4j C«a.J _j ^-al—J XiiU 

4 ^es* -?■* >/* wT^ j.?ji £ j L* ® \ .p jyr * ^ xjx^* 

t5 £j^itl» < >U < O^IaIo <U$L (*^» p 

.Xlsl^l ^9 .>4.3 J$*^i"\J . 2>J^ O 0^ \ p Jf>" ^xJ y 



f j&J <£****£ 


oUL^i 

k *£ c-*k 0\y<j* j* J&~ 

^ Lj y> y ^ I yJ> y ^ LLj Ojui i £)\.&VSj obl^^- <£^j j l^>3 • <j^Lj 

W \}J^* 1 &.} y £-?*iS\tij{+?.j>\ y j*J* 0^\ C*)\aa ‘ k- 5 ' 

< %^jjl>- U ! y 1^4.5 Lu^S* i \~> y j** j-J ■ Sa^Mff y$ lj 0^~*\ jJ 

j,j l> \* t ~t\ ' V \y C*~ \J>y j\ \j oUl~4 y 

^3^ ^ J^*3” * ^S *5 

■ k?3 J.J ( o JuaS ) j yZ')!^ (£ yy jo.zk.aJJj y C^k ^ 5 (J“^ yAyJ^A^S 

,\ 1^9 ^jZofA^ J3^ J^iri '■*' f* V s 3 

<J*y lr jiU j* J- i-vik 4.5” j[*j jl t *j9 j* csLa; 'jJltj j 

Cf3 A y^ j* y$ • Cm- 1^3 J^Z*5"(JUi>E) < <->^“^» cJ> y^ ^ 

(^l^\ 'A^'jA.isk iyf*" c?V ; 3 3' c^ 3 *? ‘ c—1 ^ jJj oJj^ cfy* y 

£) 1 dS *jA ^»>-yo y jJjS^jA i ^lz*A | j 4-JS" J ji La y jJS&Lu *| tAli ta < {yJ-'Sy La- 

<3*^ (j+~f u 1 *’ k- 5 3 iS^ <^k-^ ^ ^ <y® 







is** \ or^" J* \j K -* i }^ > 3 j' <j)-tfj ( ^~'<j > . IajJ Uacl y] 

^ ■J**' ^.W^cA^^r® (^°3 3^ ^t^3 A 0^* $}>■ * . ‘■*3>fi>} ( jA (»L*:5l 

(S** \ yj*^ J>^ ^ ob Ljj-j \b*Luyj> J*£. JjLj oiXi £-51^ 

<S J>^~i (J*?** 3 (J*j\ d-f*3^ Oy% (J5 < J J £*=** C^i_5«Ai»-li Jrf 

( y^3 £\t^£> 0\y&* « syt'ij* is** \ A/' 0^ ji j** J_A J*- 1 }\ 

• J \ <Z~*2>4.» 

A^J Lo> . £^\ (*3^ \>- (_^Ia>(_^| j «<AC 1 

<s*3j3-*3^j\ J^;£ J^\ dy^ < -Ailo^^Uj \ 3 j* 

c^.V^AJ 3 d t3 V* j£~- i 0^»j^ X <UM 0}\s 1 j 

lA-LlS" lj ^5j y *<Adli ^l^sllr (AS^^ I <_L*£A.i &S 

1^ {3j3 a 3^ ^I*a5"jI (j,3*9tj 4>- a5c.*»*J ^>1 aA^*.-* . £a+» 1 o<x**ij ^*jAj OjASAj 

^ ts! ^ *jk (y.WO j' (/ i “! j® lj»i < j*; oV* i' 

Lf>J (j^ 5 ” eL ^' a< -*-0 3J3J2 J3 aXj’LI>- . £^*\ j*S* t$U> 

li j 3 ^ Ajai 1 j I L!s aS** < J l> (_L^A< Li k ^ L < tf y*OL^ o 'SvKjd' J £ l^j J <A*o La 

<juUiU sy>-3 A £**>■ f3jy*3^j* j\ <S$J £**»$1 < i^l<AS o j3^>- 

V3 4j ’/’u , J J*\ • j *S-^3j3£ *+£ \y jszj i y~<>- 

<J**t Amw<1jJ ol ji 1 Q\3J ( ^oy<z>s.* (_^Uac| (£ 3 } a5” 

£***$ J2> A.Lw» ^_l aJ^j^L—j^jI^S \j \j?7 

• ^ j3 ^c5*° ^ y ***^ cj!^ i L^.5 j j+3*+) a5^ c—I 

*3^3*1 <yA^* .JwU<a^ I Ca*-^ ajAL^^>. 3 I ^1 j5 ^i 

jUiLs- ^ ‘ 0 1 ^ oVr 3 ' cri ^ Sji (J> Ol y^ £*Le Jj 

—CrlrT <S^J j\jS 'a-uj lia^J £$ Ji li {J 1 ^ 2>j3j jjwob** 



X ©V 


oLLo j J 


* <sj£ s cry • *■*■’j.? O^ls^S* o5 y\ ^idL 

l^J y+G-j^j <^***‘j ^ia,3Aj a -.,< » ■>- Ja-Ac' C^>y^ {Jy? <3"*^ 3J33^ t£A^_**i»>- 

— VIjOjAS Al9 L) ^ ^ o^L>- aS^j^UAj ^ ^cs"* tlH 3^ 0 0 >- r^ 2> "C?^^ tii.2i.5l> ^ 
O jL-.^-** 5jli I j ol» (S^^3JJ3 3^ b c^U-l-Ji« aj>i^O 

a>^ li ( j"jl>^l^.>ItAo.sj Jjij9 il_/» ^yyj <_^^j ^^s3’ cf y 

3 <j*^^ lS\j* L fij ^1 c£aIg ^l^AJi ^.IjjLlf . Al5"<y» ^S* 

*£>*».? (J^ or^ ^a^J* A^-j t£^ J* 5 f (3^3^ <^to alJj^O 

— (j^jj ^jy oj *3* c3_j . ai^Y^j* <35a*.s>j^ 

A-sdl) (^l—J ^-.2.^1 . <2***>1 aAi< ©A^ljLo 0 5 _^1 ol^il 429^5" 

(^lft>(_f|^> l> Acli Aj l> 1^3 1 <£.>lc c£^35 1^_5 j» 5-o \ J ^ A3 3 Z>yS& 

.a 2>^5*4*il»> jl!j>j)1 5^ <_all^tLflO \ j> 1 yy js Ojy 1 . *A2oi>^jV $y 

(Sj^j ^<£^*1 <*a»jI>- a2>- ^zyy ^ s ? i y <j?y 5 j\ 

. v2 *»«-fc > L^.*^l jj* ! ^1 ^ C-^1 

c*^ ^ (jy** y * ^*5 0 LL 03 I (Sjj Oj y <jUjb a> 

^■o ti £-51 _j . A-o^5^-o IftX* tj oAxAi 1 . j\ iSj^-y J*-* ^ 

^y<y <Jp3 \ y m j w r^ , . <A ^3 a2>- ^j!_j 1^.53 Jw>Ui^ 

(3 5 A2>La t y 1 AJ j CJjoSj^ ^A-<j l>- A-U >-^ £jjy& A.> 1^.3 j aS^ 

A> . 3 ^>5 (_£jL- b**> ^-ui L> Aj AJLm>!_ 5 O 1 -^5-® aAJ^ OjA9 ^.-.j A.5*i2^**’l 

c?jj ^ ^ ;i^ < cry 1 5 3 3^ ^l-i 

(S^J ^1 ^ 3;b [ &J ^ Ozy J3J^. a^^^.3 j\^^r 

— ^Li.}^^^UaCjlLo y jC^i \ ^J?5j aA-hw^j Aj a5*C-—5 aJL-> l_5 

Pleiotropy _i Frizzle_r Japanese Waltzing Mice _T Lozenge __\ 



X 0 A 



p * J’-i** C a 

W v * s 


^ L = sC = j* -> ^ L ^ 


js\j ® \f>j 0 l» It ^ L>- 0 Vi IaZ« Js>LJj1 w 

J Lma&! jl <_>lXIs>-\ j al* A.j . 0^> tS}* 3>J 




oU*o j l^jj 


a 5" Jj|«J^ &Z3 aj 4 Uadjl IfcjIS” ^ l» (C Uac| ^ £^j2» A■IAS*”"^I^j !•> 1 CjIa<« 
Ij <i!^j j OlIJ Lo ^j^j j>- ola>^<oli«3 Aj^T^jl (_^l>-4» ^ 1 . (Aijli 

. Juj *Afel^2>tj I»A_j (_£Jo (J^l^- y y*> JJ j-w AlS^S"*^iai j,i ^o ^LoJI>-L- 
0 ^ c^^jj Oj 0 **—5" 0 ^ a* L“* cJLo tilj_ Ai £)j ctlj_j! aS <^ a ^ > " 

jLail j C-—I ^A^J l>- Ai 1-iJ Qj ctb Aj Ja.^“ t-AJ>* jLall , CU"! J* 3 A '~* !Uo 

JJL>- Aj ^«ai . i2 **»K J ^Jj IZLoIj 2 AJ li.3 <—1» Aj JaC»- U_l>- 

AsU»| C-i^» L ^-?' Cw*lj J\ . c*—! aAi olj 0^“’ ol*“ ( ^L»>’ oj _J C*A*» 

c^f’ Jt 5 ’ \j A < “'“ 0 

1^.5 I»Aj £***>\j w**0 'j+JL*..> jfrJ ^A$Lj| i—O- o^" Aj 

Uuj AC^a=>cJ> aSj^^^ji ^Llj jjCj L l^k>- ^ik-La *JUIa> . ^Lala 
^(la . o«*I t-jiilsie* o^Uia ci'U’j ^ 3^<j, A 0 Oj^t a> ^ 
olS" j>- Oj^ Aj a 5 aJlS^a <aJ^) i^L-a ^a* 3£ oVtyil>-l A^a. v j Vaj st j f i 

oO ^ ^3 A J 3 ‘ ^cs* y b ^ 1 0^ J ^ 
aIsL a« a SLi \ jl>- j j> y^is* ^3^ 

jjtiliA^i ^>- J 0.03 fi ^)j J ijl-w^laX» 1 j 1 j 0^l£ liO; ’^J* 9 ^ a 

^a.lo jlj . OjS"< j» ol_7^5" \ J ia*5 St Jj j 

jl (£ 1 Aj Cj [iu? 3 Ajtsl(J»> IkZa a5" ^ yZ> 

• <z**» I I is **^ A-'j (_Jj Ia** yj L 

< j*»j ji^+taib Aj Ij s j Jj Ula jJ U ^ j( AJ U~ A-L>-^j |) i jj-a 0^>- OrS\ 

Jj> A>-U y) j*a> aS’^^I j>- y+f* A^-*-* I ^>1 (_j*^ • \&* 

• £****<! o<^3> e^l^ 0^** 







c*La tSjJj> Jj dh j> \ : 4J l> y f -. I 

^y- <J >Wjl \^\ ♦ jl— js - y 3> ff — i-iJ! 

j* ^ \j j <yj£*.yl iJ^Ji *i 

t OjS jli 1 <_£<AuAa O 1 A -0 45"<xJ 0^5" • 0^-“° 

<y y>” ** ^5 a^*» j *^P <yj 4.) ^ j \y cj-iLaj I c^xj | jj\ dlij> 

<—>^$ Z*»jJsL*a ji_j OS • ^^1 «a.£j az>-\xz> cJ^ 0^ l* jjtxi 

j5Ci tfiLj SucjU-j yjyy S »1 J^\j AJjb yy yy 

.iilijaJti? <_fj-*j_3j<Ai (J y>^ O^lc JjjU-y_lyc A*j J L Al>- . 

* b fl» cM yjc£?j ■ as^j ,Jy> ^ a> jSj* SJjj 

CJj Ul <^ S ^ lyl<»L }talS” y S ^ £ji\ . ^\I2^^1^A5 ,, * * 
i4.> a^ <—»!>• ^*"1^. ^1— <j$> o^y ^y 4^"" 

a^_> l£i I Ai • $y % 0^^"*1aI»1 ^ 5 1 ^SJ 5 ^ jj oTjl *£» 

ai**>.> ly S' v^obwl ^j\ ^lx-o 5 4 •z**»\ y j\ yA>-lr a5" 

. >X*S' J^i JJ l_^j^L*< ^lX—' ^*"1^ aA« 4*44» ^Lw*j»| 

j_j^j OcX»* 4.J 1 J Of^~j\ c£jl<AiLo iS ( jA+.t>e.JZ3 

(£[$S^iA.i jU-4> Oj>~ j! Mi S lA-JiAj^^a 2 jl 

. c—U'-^'o^l^ b <y£- 2 > *—**=^c 

<jr «'b c y^^^> M^- 0 ^^51 jU-4>3^ ^ (*^*-° iSSJ&y \^S.i j j> 

C5-^ 


Sickle - Cell Anemia _ fc 





Co I JJ 




<£ A> ji\ aSCj \ jL>_> S-f cr^- 3 . jsj+* 

. <A5^ jSdCJ U 1J ^US^l C-^*» Olft^A5»J . c**“\ SS ,jf .£> J!>-^S 

j* S 03 d —elicit <yaL-e ^c- ^*l£llj_Uj> \ j\ 

• ^‘1 j*J* t£^ 1 ^jj oU jy y.y^Sy+Z, 

C*^laCC oAi 0^*“* Y'VO^*---’ J 5 Ai*i I A^Jj ^ 1 )_jZ$C]\ 0 ^ a 5"^I3 j 

yalTsScffljta A^*1 Ji 

—A; £y 5 3' S + ( j"^i_3 J ? w r^ s 0i 5 " • ^^5^* cSj> <£^U 

_j so3 ^ c*^j 1 j! ^5^-*. ^ 

o^ ^3 A; I . aj ^ 0 ^ <_£iL-c J31 y\ c*^’ 

3 a5”c*j>-L« 1 j c* 1 <_^ \ ® aIj^ ^ f 13 » ol>-^Ua*:>l Oa 

OAls>-L«. a> aS"* lay 1 lr . aIs^ ^~> J^~-* ^ $* _p 3 cJlfr ^JL.a. 1 ^ p 

j*.y j'lA^i" jl J.aI— j# 3 ) \ Jll _j S 03 •—■-“A y~>^15*" y*& ^y La_^C 

cI^S”^ J^c ^ $>■ c £^ 4 *}^,A ^ B c?^->3 J'jtj 0^* y C—ji cllS^* 

^cs* cy^i -P 0.P" cy*j> J-? ( ^ J-*») 

3_jy Ay a5"" 0 ^>*Vli < ajA ^raslj A.*l3 ^olc 0 \J! Aj C->—S 03 


\ Als^j 'J** ^ii I Ao C^-C S 03 4 ‘■cS'^a 


A.>cJo \ ^l.a.CA.j (wiil^A S 03 Al^sJ a5 Ia*A>sT 

C$^_ j» \ 3a. a3 03c?l^ 4 ^ J* ^j* Ct\*£ \ j£*\ . C^O^^ 


L a.^vJ|^L>!^o jh* _j l^.jlj^j__j L^olJllil 


1 


S^\ji ■ sA*j A^>-L«***< j*j y^>" £^»y y- ^yji (3.) IaS ^ 

j\ « AC jl ja a>- JT aj ^i_a.j . ^wj 

A^b dC „ { J^>- . $y?5* ^^i- 5 'A-^Cla ■>>?“,? ^ 





c>l<U» j 


_jL*. A>-1^ ^1 ^$1 ^>l*-a £**+-) (_£^l*-*.s O^lflJ 

J^>* j 5y* A-ssji 0 ♦ L«..»^A> < aLJ (jlf) ^L, is \^ j\ s^-J (Ailf jl 

• ^>r’ < 3 *-^ <-£^jta <jr^1* 4 ^t'} J* ^ 

.JAas &So$yi ^ji 1 oAa ^ Jl*.C 4.s ^4 I j\ <_Jl^-s-e^S J^s^S ®A-^-.i 

. il_)_3 ^*J _p ( S + ) (3"*^ C^—f) ji— j\} ^1^-31 

^^1—i ^jtM 4j O jA> 4._> A-LI^>\,> S Oj ^ 

^j_Uao _p <J ^-4^' • AlT \ jli \j 1^3 \ £**^& ^(j* 

3^ iSjf* jr^ d b J>3 ^ 0^3^ 

aI>U A3^y» ls*??* < 3 ^ 3^ 5 5 * <sJ^-*J> (S^i? J 2 £"*\ Oj ^ 5 ?^J £~o 

<Js < AijiUjL*^ ^ ^ <r t 5 - Jb ^ ^°^^c 5 1 .^r?^ :S> ^3 

<^ 3 ? ^j* ‘ 

Oj W 5 ' 3^ ^t 5 ^3 * ^ ^ 5 1 0 ^j\* ^ <3^3^ 

• ^'^< 3 * ^ *i 'j s 

AiAj i ^J-“ O-i^i O" 

. A3 l> jVlajl ji»L*>* 4.£j \ Jl>^ A<L3!^i^$ _)*>■ li^Vl-a J^!»L-«j.> ^"*li 

ijjVi- (J^j \ 4.j jl lj,>^>- Jib s o3 o* \ ^ S*3^ & 

A5A^> ^_)j> Lflj ^sl 3^ <£j*£' b _;VU 4-.P-13 4 S XAA j\ ■ ^ 

V 5 ^ */*XA i> 33^ ^X ‘ s Oj *» 

^>-Ltf> ctlj_ jx3 xio jl Oy >~jiVla J^31 

tili . A3^^> L ^VLa J^sl J.aI>> A-»ji ( 3 *" 0^3^ \ NX' ‘ S Jj 

\0 jl AiJ.S'^^.ftlr 1^.3 \As Ij Is^jVLa ^Lo^j aS AsA-j X*• < 3 , .^ A 1 > ^^ 

-f4- a_«.4> aS ^L>j> J6 \o Iia5 ^a 3 x ^:>>j S4» a5"oU^A3 



Col JJ (3^ 


tu 


. <X 2 J jG JaAS 

s Oj 0 *y v ) <^U 9 f* y. 

2 olj> 0 l-o^ 5 ’ - <si^~ijy*^ J* • C—l oiAa l C**o Aj 

0 £j <^lJa*>ta4> > J* 0.P" < i y^(j A <-*?">* 

j^>4.> L jVU a5"U*cJ l j\ . jjS^a Jju* l^VUjSul 

aS^i j ji| 0:>>? V <y.U 5 4: ^ J ' <3**-^ < jj! 3 

. CmA j\y£>* <^5' ( y> b c/ 23 ^ 

t> < xi>lj o>a^ S Oj ^ y* sjy* js a5^^5*1 

}\j*tl ( S + )jJ \y* Cb>J <S 3 0 G-* ^5* C-Ali ->^^ 

-*» b c 5 ^ ^< 3 t : ^ _3 *—*—--> • ("i I - ss) w*"^> t 

333 <£3l*y jO^ cAe 0^-*^ 

OU4.Jy £ yy> <aI>- \<\x^ JL^ : cP>oj^rjf jJ-i AJy^T-o 

^l . ajj-w |a*j> (x ojU-i _ V yy<£ ) otCi.il.> i£[f.Z>y Vj f 

—CJ^ jC^lxC Ij l j 1^.5 l ^5^ < OJ^S^oJ £ jJ>llA>- 4 } j.ijS' j+£<£[ 

j_^Lc* ij a)^ iU». <ao^j 4.5^3 t - x ^=* _ A»cJ^3l 

y^->j}*£> \j Cjj ^l ^ y^y* * < a-<**j1.> ^^jy* (, yjJ*\ 

f^A l> A ?3* O^l^a 

j^t*. k X* £y~ 01^33 ^ yj$j^ 0j3 A ^- J \ ^ '-°<y* ^ 9 l; 

a5^*^5 ^wi-o <J“5 A ^1 I'J l J jA-5 Ij A.! _j."_^S" y y* x V. c~l 

A>J 1>'(AaJ> Ol {33.Z> a5^j_^^" 0j , '^^^ v 3’ a 0^"* <-V>\aiA^> o4»j 4»i^^ 

<S 3 yt> < 3 $j.Za oJ>j 4.C5 \ j\fj^ y-*" 3 l£jj Jj \y\33 • (v* JA^) i 
olj^l^3^ l-w—’ (. c\^Ztj c-ii5^"_j olr^S^53^o i j *$yij$ 




X ® 


cALo j 


0\j>- (S^y* ^^ j j\ ) ol jifjA <£$\& l)\j*\y»"y 

j*Jb"4i C-^—j j-^ kXil5”L*^ ,J^s*i>-^ 1^4.5 yi oX> iAj^.» < ~b ^5*0^ J_}>A> 

c^-l^csi ^k c£^>* f •ASjl.S^Lwi U^ 

1 y lj U«Lmi| y <Z***\ (_)Li^.*.C . (Aa-«.5”^.o (_Jv^>e} (_£.>lc (^[^.iiyAy\ \j 

—Al^k ^»^La-o *} yi yS'^i^Ji/yA ’ O^ ^ J> ol y>" 

^*C- ^■°"'"^'k< y uX*J^**x.a ^1 y% L*^o.C l^J 1 JUk (_c l^fluXfr ♦Tc-l 

y$ aS y^*^ •‘■^ 4^-5 • JL-Lj $\\C-y y^fi> t lXo y y*J> lX*J l.o iA>_^li 

0 \ ±>yj &\j\ 5 <y» JJXS IjjCi fj>-\z <£[»o^ ft£»J i ^j kA jO 

C^Ul^G <>>; \y Otej>}\ (_^U<AC £ yj^> yA . <_\„o yS'^AjJ) & od£ 0 U> S 

. £)[mj»j\jJ 9yt^ ®iAc-^!_ j!<Xoli jl y" *^S" 

\j (Jy[c (£[$£y* Sjli j*Sy^*> S.AC.jl ^Uks 

1 j £ 5y> jy Ic*aGw JuoU- C^AS_^» <Ao^ <A>^<.i ^ ^ oJJZi i_45 yia 4_5 

<u\J<Xt«.j ^x*Js> OJj'k ^5 IjliXo tS^Jiilly+Sf- 

^_L« • <\mJS +^(_£.}lc yA ^j> L* y>- (£y\Z$y y iAj'J iZj ^1,>s.a ^ <ib l>- 

—Aj aS (^laiAC 1 . O-IsIj j\i ij 5y > ~ 3 0<-tC- dlj ^1>-|,} c^l^aAC- 

4 ^ 5 ’ ^ ^^*-3 ‘ '^J(_^ _>Ua^>l -3 y > ,j^yi?-*‘ aJ^I Z> yy«* 

3 y 

. JJ yi>^A ^yZ>t.A I £6,2*ji £*> \tS i°^Ag j) 1 (A)|od.C< 1 J j^S" C-»>i* A._S" l^oAC. 

C s\&y*jj\ AlS"] jA A.)y^5" J^yAiX^ jij \j jjy^ ^5^3^ 

J>1^| ^j, yy Ooly^J J _? £ J jIS'Aj 1 j 1a.olXc. 


Master Gland _\ 



cs\jj ^ 


X v\ 



J OJ *&>>j JjL2io - n 




0.?^i ^ 3 0l -^.i ^ (j;\*o j£j J bj~*C a5"' C*—* li4.» 

• (v\ «J^^) C?^f" C**»M$ ^U^—j ^Ls* (_£Lfc4j\i 

^ y^-** $ ^ 1 jl^jJui.tA^L aj>* j L*c*-4.i 


Ghloroplastes _\ 








X'W 


Olio j Igjj 


^1*<A-.»:*J^U^ {j C^^li _J J& a 5 £~» l ^ l -l® Lj.***^ l«$9l jFjj&+fi 3^ 

} J^~y l> oIaaL^ ftl a5 ^l ^jUJlii^ . ( \5^U*i_VI^.J__j*aO . 
j\ ^>j jz £)j (j^Ai o i .J*’^i ^ ^ 



l^l^j j lil* j.*) L)««uX^jltf- \ djlr tZ^^iS5 £*~*\ \ \ 

<Sjp jUl»-\ . C*~J tjr'jj ^y- ^}^y\SysS Ji* i c—1 

O^YX 4.5f.x£.L (Cj\ JkjJu^Jl 5 £)j£ Als-U^p <X 

J j+JLA djlili ^ 2 jZ$3 I ^ 0^1^ 

4; l;> . 4.5*6*13 A.31^ jl OkXil O y 3 IVlr II jl aS" \y\j*J* (v ) 

^IaX^^j *JJS aXj ClxX^yoojljol^laijl AJ }y’*\2ij^Ja ^*3>-l 

.P . <a 3 ^^ jjl** l^XiJ O^p 3 p*p t£WXi~>jl 

,yy 1aa>1 j j]S £)Jjli uX*j l y [_)•>■ l ^,ju ^iwu 

■ ^ jc~o<. ^^^sGlo^sCwj^sC^U l-«7 ~- Micrograph _\ 





0-1 OT jl iS' aJp-U ^?jl ^jUS '31 : Y X jO 



x n ^ 


j IgiJ 


^>LiJ^5" <Sjyb&j ^45”“ ^ 3 ^ 3 *** j*** c£^ ay£j>j 

£ 3 ** 3 c£^ j\<^ 3 1 Ojjz js ^ o 3 

.»A-o \ 5^£*^')h}j&05j2\s i ‘<>j‘£-> j45""c*-*1^jJ^ l^ilj^aiUtXi'oUO^* 5 

<s jL**j^1^jl^>'1^j j {lA.jjlS’^iAilc«*«o l*(A«ol c^\ l ys^ 
j\Oj .4^5 lo ^Jijyji J ^15 "J 4.1^* Lw £-»t* 45iAj!oiAJ!/OiAo 

.vAjIo^I^ j^i5*^JiA-i» AJ^LuJuj 1 j3 j$ 1^ $ j>- $3‘>'2 ‘^J^s 

iA5 UiAJLi (J-^s^cL* £) 3 ‘ S Z 3 «XL2»l» o) (£ J^-i $ t^Lfij Lui 4j>- 

( ^o y&>*A (jg[jjj 45"£***4 0 (A.£» . £um! o iAJLJ (J-ks !•>■ Jj-«.9_^> ^ (J? 1*“ L , ““'4j 

J~l>- a5" ^j_ l^. jl^>- 1 t 0^ 4^-Lfc* J>j»-ijl aIp- 

4 —\ 3 4-i.il^o (Jj»-1 jja jj ^)i x3> 4*>-L* £**4 ^ 3 **(^* 

—4* 4T(c l?A \jOj <A^YX(3'^-^'*‘^jt-.ci5^I*^rii^r 

45”oJwi 4jI>-LL^ H ^1>4 j^j j ^13/jS^i 1 j! .£***4 oi.O ocXj /^^--* 45" ^jy*o 

fjV £u*}lo^ J& OOj>^ Jai>- ^1 ^1 ^^JLiij <J~9 _?j 45^ 0^ 4£>Lw^.> 

1 j AP" i ^ J . i Pi’ a j £**$*3 ^' > asL Oj 1 


• 5* 

JJ J ^Slj Jy> 0\j>iS (jb-\j* 3 U’j ***» Jpp - -P 

: £.**4 oJci 4^tft^J l£*jl*$ f“4c 
: io>li ^ iAj J_jvA>" ^ Iaj 3*35 <aj l> a5"41^1; ju>* 

c» 

—4j( A B D E G )tA5 ^JtA^ 4l>-L*>j^ J-\ 

<^<a*» oj *$ UtiUi \j J 6 (Jjj* (jj** 

O^j A Ojj£ ^ ^ \Sj* B £}j {j> I j* Lo . iA^S" j Ifr 1 <Aj li 





xv* 


C-J lx* fJkC J ya>^* 

J^:i5 'c&£ S' ( Jj>\ ja 

o-> CiJ 

Oj 

I jo *jr^- j^t 5 

II *> I 

A 

• ‘■^'V eA 



II 'V**' J V 

III ^b II 

B 

• a3L “c^<y^ 



• sjj (J^oj-^-b JU> 


C 

IIlA.i?-^* JW 5 

Jr - '.^S^ Jij*^' sy'uf 

IV *> III 

D 

• <£$J j4.jJj.UjL* 



IIuL>^ (J^le jJ^ £**"%} J& t$W* JU 3 

VI b III 

E 

• sr ty&j ^y ^>.j^ j 



j>jJ : C~*\ J^— %y£jj J^y 

J j^iX^aZ^L- 

F 

ji c~~%j J \S'- ijU Cr'jjjr* *£->j JV 

V b IV 

G 

. c—1 IV &>J* 



. >y>^ <i^5 J ■xJu* jl$> 

-*— - 

»k>o *.!>• L»o— yJS(j U» 

H 


»XL*|^»tS J^U l^Sj B £)J (A>Us> 

-.£~o c£^-J j i jy >ji ^s. ^»JobVl>^.> *$\j. cs'k^YXd^^ -X 






oLLs* j 


A.* jiU'jj (c N c r F N F T F r ) 5j 0^ 425-L. ;jj| 

ojj£j j£)^ \ .>_^_j4> 4$***U-i>^5~ju*Ju 1 

• j^U j^L» VLl>>! Jj 1>JJ ^ jy'o*} ,j?^4i 

p* *> ^y^^* c^> ILJu 

j 45** ^y^^ 3^ ^ ( j*'&-*-* »j£.»j jJ y jJi* y* j* 

j$ (j^sl—oJb-L, &S ( JL~')k>}J>£‘. ojU^ 4*lj>| v &\>- y lr ^ Ju-^» IITaJo y 4 .j 
^5" ^Ioaa ^l5»U Ojui ^5^ < a.i5^^ uuJy $jj*j *>y ciSyu III 4 l >-y 

c+~%}J6 ^ J* Ua*j\ 4>- Af Ij^Ci^U, j r Sy^Jj 

jUj;.4Ll«jiO^* 45 c«-^^» 1 •( E li D o<XZ> oU £J) 

. J-i»L 4lMi i y>-} < ojj£->j 42s-L. 

4A^i*« 4 a£“ J-»5^.* y^e>y j^*»4> tS~ybj _£ 

</*" <y..l—f 5 J^*s>=* L_$> 1 4 a* <y Wh ?' *-“o £y_j 4>=y^o ^ JsLjjI ^*L 

• o>-U« v $ J5* 

J;Ul»U i>a4 a5C> \ j\ 

45* c^j^4i . c«~j I^j j Jj^5* c^m 4TijU jj <J*j*??y* c-^jS" 4_5 
■? ^is* \j zy^jy*-' 1 c**-l o Uj»* i^s*- 45 J^Ia. ojU 

. ^ j \ 4*y 4__> y>li :> j*jj c**o j! Ij, J_^L- jy I 

—4i>-L. c^Wj 4 a* ^ J^— c~»%}JS*S JIa>1 ^*15^ 

1 lyj ^ . ijL.» oj«£>j asly^ «j^5j 0j^ 

<_$*- 5 ^45 ^i_i. c^-^i^j.151_. 5 1>- ji 

<±.*>5 e\J^0£ i y>- < j4> ^a* 




cJ\jj <J* 


X vx 


tXJ^> j A^>-1>bIj | . Xmmj c\>1^5»" A^» JC, X* X.^ e .~M 

—4i C~~o (Jj[*a>e) \j £.L>ii ^ j <XL*j)l jl*A> U- 

* A^ jU ^yayA ^1 

(jft-tfj — iJf’Mj j\ i£: UUT^g* ;U li/" o*'^^ — V 

iA3 &S F \ F X F Y*'U C\ C X C \* AjBj^jE^G uX*3l* 

ft>X> <Jjjlj A. ».*>,) ji | &$ JLlI^Jb ^31 jZjg JuJ L» '•X^jS(£ jtM 2 

aS 0 yS\ • <_*} Ifr 'X*jS j ^0O J^a5" fjJ l^> J • 

VV <J^-^ •‘^ a ^ cr*^ ^v* <-^U> c£ 

4j^5»-L« aj 1 a.I,..*, 3 Jtdll A*.+J _^L>- <v5~ ft a5” 0^ 1.? 

jLl^-1 jjs dL-^^c 

cOW"^ 1 <Jili C»5" l> dL«^C jl ^3iAjAj 1 J 1^5 1 2 
< -^*"3 < _;£c£^«-0 ^juty~ ,<XZ^m J$^ & ( y*jf* M '>'> <s\j> \ft C $3 'X*S 

. '^j ( j» <L ^l5j^ts\j\ \jSf>- ft o~¥* • -0^<y J* 3 *-® 0 ^ t> ?4 ^ \j 

ftJj**>--A ft* 3 0 \ Cf^i ljdL_j^c. c?UU 4>^j> 

0>*^ i • ^’(3-® AtxP-ji 1 ^USS'dLi^Cj (j^LJ ^-L«_j^CA.i ,A *“-? < 3'* 

^Uci! |j J^~t$ ft j^T J*> 0^ 'ft& \ Jl ^ 'j*^ 

jl^(*Uj1 1^ ft aily^ ^\C±* <s£fty> & 6°j j? 1 

♦ 

. ol jl— &j* <~i L u ** 0\ J? JG A_fc-I jf j»&* a^- Conveyer belt_\ 

jC>.s t^i>Aj (^>.ilj ‘>^*) durii o>u*rij ^1 ^^ 

&y> (*J-> ^’j'S'iAe b OlW • 3 

cjlj,>L*I<* 3 - 01 a*^j . Uj a 3 

<>J ' ■ 5 ^-“ts‘* ol»Uiliu»l (^l^J J-*^3iil3 A*-J l* ^3^^ ^' 3 - <^3-> 3 ii^ 

. (,*>3^) 0 ^ 12 ?^* J,J «c 53- 0 1 33 # b «Oili C—iAl (J-3J I 3 cU* 







A A ; "'I'frt' TrO ■3 r C ,r yp «v « 




(3* 


X Vi 


J* ^jiL Ia^>A.i oLa 1 ^L<S 4j$* 

.iAo J^X* ^“ a: ^ cja <_ j^15_5 aXwuu^AiJ 

Jib <UJ ^5"l • < -^“ ^ Ck&\ y>- JJw.iA.JV tXib o Iff- ^1*5" \ &3ujS j^«a” 1 

JiU 4_«_*j (^l^.i> 1 _p o-uS^ c£jKi~o 1^ l^> \ olJLj \ yj-«j 0^ 03^33 

^ ^ j4 ^-i Vi'-* b~‘3‘~ ^ ^ f* ^33 

,j~i . jJ.M_pt} fb*j|Aj J)ili JJo 3 & 3 j> ^ ^ ‘ fb*>l 

iZ^y-^- . <J.3> £-&.?>• U ji 0 **0C5^-? 4 (_£ 1^5^^j^C Jib A-c.**,? <_£L^.*.: I 

Jj < Jib-Ww c?l^.Iil _p \j\i 03^i i£\‘t*~*3j c 0~<?jJ 

< iA-il_> »_o Iff- 4.S^ <_£ ^ A.^»**.j 4.sA.i \j C"* 3 ^ 3 ^ 
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. O-k"! aiA^j A.x>- Li 4.3 L Ia**i I L-i^j U 3 -.-.*.! | t L*.*i ^LaS^L . C-“*>! 4*9 Ij 
A-oJ . C-*«l (^)L-5Cl J ^.0 ^a 4 ~o~j jl i j* d_5" jjs J^O J.-0 

3 L&) \ { ^~- i 4.a a a| 4-*ij jl JSjA } 4j^34j ja 

_«a.^*.|\£ j* Jt^’j J* J* * (-V\ J)'^-~ J ) aJoly*- u» 

o^lir. ijL 3-^eS 3 3^ ^z’s^ 3!^5i_>-j3? 3 l>—*4L^aI 

3iA.S"(^»*u\ 4 .*-.a 1 iA*« 1 <i-L j 2 S 4I9 ls_ 3.-0-^3 ^3 315°”°3-0, £> (^La 

C <A-o L3^0 c^^L ^-.c- (£ l^-L* ^IS^a.* . .53o i_3?"3 L _?^ 3^ 

c^,>L ( j*)yS 3^ l> jlijjU* < cxs jL 3)3$ .>3AX.A Oj Llj_ J^xiS" 45 * < 3^’ 
( 3 j J^c 3 j ^^ 5 ^ ) • C*^L J*~ 73 7^ j 3 ^ ^/ a2 ^ c *“' a 4iaii>3,> O 3 LL 0 4-La) (Aa *“1 Hj 

_^-.j j) L ,lX 5 jf^j 1 C^--> t^S 3^.^ 0J3 ) ^•*3* 

^.-.>c 33 3! ^3^-j ^ 4Jaxj 3^ 4.,w«| iA-.<*») 3I 

^-.3 y >.£> ^333 ^ a5* ^<jj* 3^ £ L^l oLHJUa .iA^Lo^Ia? L* U D ) 

4L—34.3 lli 3 la) 1 3*>cj j ol3 -.-JU 4.5” C-**"! oL 0 ^ iAjIaZwL ^*3) c?^Lc ^.c- 
C*^ 0^ 4.1> L J j~Z^ <-al*»cx> C-a^- cS ^j j 

D 1 3*s^33 3^ 13 4 -La) ^l_^J>.-.^) £-L>3 1^.5 ) j) ^ ‘-^ WJ ) C^a>- 3>j , ^* w 3 3^ 
• ^ v-C^5 ji \j ^ ^ ^-? 3 cs'** 

l^-jj 4 S I 3 t ^tjl ^jj 5 1 c^l^^Lr 4 *Uk» 3 I 3 X ^3 oLLx:*-) ^1 

^(3^3* ) L?3L"4 .*) ILa . ^‘> 3^C5' 6 L I 

^-.3^15'"^o.#3 4*HIaA3lJ>' <? )' 2> ^L’AiO ) JL>"3 33 L wm-u^»^3’ ) 333 3.5 3^3 

4a>-L < 3^ 4_L.®1 ^-L >3 ^-.**3 3 !? 3) 05 45”tA^,^ ( 3A 3jL»3 

^ 33 *^ 4-La1lX**»1 C^u-^ 3^1 • iXX’Z^AjjZjSf \ J 0 ^ 3^o?"* s * e f k* i3 tf -?' tfli;c ' 0,A ;~ r 3 w ;i 



X A V 


fbeil Oj ^ iSJt 

^ or 2 ? (*?*■> cr J >^’ y~3£->l (^Liilj^l -3j>- \j 

$ *y*<^ 3^ RED ^ Ot~“ ^ w?r^3 3^ y-^j ^ Oj 

ROD b & lj 0 ^ JuJ L*.^ a j*^i j Oj 01 jJJ 1 a.£j 1 jl>- 

®.;k^ ^ ) Oj .;:> j^" 1 • '^-3 *^ cr?-* ^^(j A 3^ \ 

j-»J O-aI^- JjIi Oj < lA-ili ^jl4.I>-L« »ba (l^jj j\ ( jlax>J6 

Oj^Afl 4->j l^jS^<^&J iS \jj‘*j 45"tx£*l» iAj L y \{)jj &^->~y ^ (Sj^** 

0_?J^ U^J* <— 1 jl ^j_l ^>-^^"*1 • ^ A.-L^»1 (^I^iA***i\ Ji (J**-*" CjUJS" 

jA • A0-®^” vS*AJ Ua^ \ ^1 l*> l> &S vIU*"! (jf 9 (^3 * C***Kfc> 

• jfj^-i ->J! *—f j cJL^ aS” ^1^5 3 I J^is 

y«<A.J 1 o<X» 1 C*"04j U>j yL*^OLj3-L, 4 j j* jl a5” ^A*> 

■ ^ f^JP" 



u\—^.JS "^ ,ij^i*«lo<A^><^x^L«n»x-i.*r^^A yy ^ijy*5 

j\ <^LIK y<X*A»\ . ctLjS^J sA^I ^ <aJa_j^a : s-J^ 

DNA Is I ^jiOU>e.A^ <A.O y> J ^J$ ^->>** l i 0 ^ 4 ^5” J«£>CJS 

<iL_JS"^J j <A***>1 ^ l_S 4.J ctl.^JS"^> <A*wm| ^1 jJ> {£^S-i ^ ^jis l_ 

•£‘~* ^Sj1ia£*4jj l fMjji'j j\ i ^M» _p ( RNA ) 

jL«2l Ji5 jl < 5Ji *$ 4>J ^ 

£)L*J>-L» Oa^ } j)«d^>e*3 < jyaS^ji \ £«lc _J C***! 0 ^ ^ (J**^ OLxp jt£i>- 

^s _ 1.A ^ A^-=>c-.j 0^ ^ til—JST^> A.—mi*! ^Lo,I>-L*>Aj C-*—* <A—j^s 

iAja jZ" ^a j y*a> ^ ^<ua>-4j . A.3^^S^"^-o olc^lM JIaIjI 

^5*^U ^l_.p^3^.o Aj.jt* &Si ^<A^.r_j^i a.1^i«^aj ^jV olt^LUl 4^ 

<\A—A*»* tils j^ljU <J^****s^i».(Ajl»JI aIsI »AS<_£1^,151^ ( Y♦ 0 l5C^ ) 
«.*? Ij 0 Li> ^Iaj CUll^^ic (^Laiaiic—a ojJ^i^>"^ja A.S" 01 A .0 ! ,J^C4* oiAS^ jl oLmA^5" 
$ 0l —■*■* ij-^® ^j>_! 4»t> 1 . <aJL**LL£.> £)j (_x^ > z> <y DNA _j i\lfi>$ 





_Aj 1 j Lb j C—1 0*A-2# aA-Jlc i? <_a>"Jjb A.5* V^ yau9iA 

.jjL i5”^yB \&>j\jiyi^j£\>2 lU a5~<_£^; oIa^a>cJ 

i>JoL- jl 1 </>h^ VtV ^ £_3**} A C^r 1 ■>> 

• •>£>,?>** <y L** ^ Aj Lf> 1 &'J>j\'y‘* ^ ^ \ Jj L**» 

oyy £X£\jyi tj«3jis 

Cm*\j £*am* <zS ji • A^^^^-b ^)Li»i \j £)y y (£5 *"y Am* \ ojLb.^» VI y^ydS 

jL~> (SjIm y 1 . Al**-^ Aj ^L.a i ttS"_jA t C**"l ^JL» 

^\ a 5"""A£» ^»^ij«ja ^&5jy ' < ^ > b jLwIii (JU**<1 (£ 

}'liL..B \ As yy Ly» 0_^’^' <£jj <_£jl—*_ oAj y^ly* <£—5 ***ji SjLaC 

A*~*> a5* < oIjJ ^Lo j\ \j o jLaC J^\ ( j^ > • 

a5"a£ A*» ^*5 • „)Lo-b» ^5 L* £)yy jk Al^ J5'?’ ( 

A^i Ij a 5” < wjU Oj^t 3t* (J-®^ 

^laj\ JiXf J)U ,j*iJ yj \j ^jL>y <J-®1^£ AJ^S^I ^ 1 j| . AlS\y» 

aJ^ j A> ^ ^ AS»-AiL: AIs'-ILS* fJ^CjyZ’ j a5* 0 L>IB * < »-5 ”y ,A)A-wbU 

. ajU Jib trfjjij* 

{> 1^ j o^J^jj\ 3^ <_r^ 

t5i^-3 J^" ^ * ^3^2-* V 5 ^ 

jjfi-?* \ vii . a^^ c«-^ a_» {y.S'^ry*'j\ 

4 —rc-J ^ 1 jl ^ OUli^ u*^"*»** jjil Foot - Mouth Disease — \ 

• (<*?V i ®) ^ <j® Oli-J (£)J } (k-> >->l ^ Dl<»i Ji 

Filterable Virus _t 




Ciljj fk- 


X ^ • 


. o-i oyy 3 ' 

joiiU If—3^“**? * c—l^y^j^JSy ( _ r i^» 

dUljj* yy.y . RNA ^ y*"yifJJ* DNA <J U o!U- 

c —i ^ o^® ^ujiy^uau yji jj • £~*\ j~>\ <^y j\ oyy 

jl ^ Lxki x Zj\a£ VII • C—1 0^-y ^ i J RNA 3 ! a5" 


J,>\^\}j> \ J oT }\ iS ^» ^Syy lsT'U *i ^CT* 0^ b <j\?^_.? 

c^J 3^ o^«- ol^JL* • c—U« a>U tj^y*^, y 0 ^—1 &S" ^j,^I»a.i 

. ^ 

J^a y J^y^y <^y„->^3^ If— 

uU>4; «>A>3 ’rij^k 

j\ ^jCi \ jiJ ( C—\ £sy> A.i L 0^53 sy-y aSCIj I <J^ « >A-o l<y» 

< <_£yiio y5l» l» ^ 0 >^" 1 y^>- < 0^33 y* J*> oL*aya>- 

li <J &\jy<j* <j.y j\ <y**- a ”*-^\y 3 ^* y £J>y tS c—! j3*I 

U1 . <a? 3Uy ^>® OsJ* y ^^ lA -j j^i-> tSy* - 31 ^ ^>j_j 1 C-^o^ c£jy 1 
O^y^ 3^ ^ ^yyjif ^ (y^i^ (jt^ ^yyjiy 

_C^>-^*“AJ j/i <j^<7)} ij 3 1 o— ta • 1^*013 C*«)^ <^^1X0 0 (A^A.» 

1>j.\.£za I j l—^ ^ t.5*^ • ** 3 j^y 

< J C2~* IfjT jC\ If—JJ*_J a 5 Sj[*& A.[^ jT 3! < j>\Ac- }\y 

^yj.yj* es^ 5 3 • ^ikt/ 0 ^r^- J4 “ 5 ^ (j* j^y c*>-y^> ^xi»$ j\J» 

j* • ^yy .» 0 ^ 01 J^3t A 1 ^(Jy^* j^-tt *y\y ^ ^^<y* 3^ ^ 

^^So**JL/rf>_9 ^'3^_5 ^—^^•^*■5 ^ 0(A; ta^ji L» J*-S^a 

45 * c^» . yy~ \j L & 1 < 0 ^-® j\ \j sy*’ Aai*«j c*>£ 



j ^ ijr>j.> f?"V r >jy 

«-Ut &\ fh«t (Jjjt cr ^ ** b J& <j> \ <^*^3 

■ ‘H ^.p^a* ycTjji^ cs^aju Jfy. j <x» Uc> L» J_^L- &j **.j c~»\ <^-** 

$J* p- jpj 1>J 

oJ-jS ( ^* < y*.c-(£ Jssi^I^Uj A^lp ji • C-s^L*»A-lfr 1 y>- ^,*1 j&\j 

(£<$£\*~a £-*» y l" *A3 j\jS \ 3 3^*".? C^p 3 $ \j J^-** aS^ ,^ a * a 

>llo :>p-p j^\ $j\y> p .JJjj \ f*\j3 ^p- j~&3 

\j Cf3j>.} (£j' u ? > . 0$\$ 0^’ O.J'A* * t£j>^.» c cf3M lM 3 - 5 cH-jl ^ 

• AjU<y» Ap- 3 $ 


<J3j*.3 OUU ^ Oj ♦ C~-l oj J&J <XoU 0^3r“ iSSS.} 3^-**3 
<a*j {)j ® a5"(3-^ \ 3^ ^ 1 j 1 • <a«« 5"j Ca 3 l*s 3 3^* o 3 > j* > •a* \ 3> 

^Ik* oj-ii «alT^ J lj <^ 3 j> 0-^ Al»-L Oj * 3 * ijL^* \j 33f> 
^ j A J *jX->- a5" 2 J 3 -* \ fjf* A* 03 ^ • C**-l Cj} 3 «* ^^tAi 3 j~** a 5" C**«l 

(^lp> 3> \ j L^a>-L»i (_^l^■^► , 1 I^j 3 I jj >3 $y^ Jv-*JUwJ» 

^L-i^ $ j>p a 5"p • <^-*-“1 £+»*)[>yi^* js il^-o fjA o^ aI>-(^1 

As 3U ^3; 1 c?^j (*3V 31 ^J^**** ^ a*..r> oA-i ^. 51 ^ <S3jK$ 

^ 3 ^^V oJ J 5 ^ Jt 5 -? ^3^“f 'AuL.» <S 3 j m 3 ^ ^ ia.£>!^>* 


. a3^ ^ 

0I3! *^.cf3ji33 jA" c^ 3 ^ ^. 3 ’ ^ £3*3 

•£~*\ 0 Oj <£ j^* 1 <Al,>U^ $ 33 * 3 $ A^3sJ ^_jlJl>- . $ 33 <y f* 3^ 

^ C^j^A* $3*-3* t^W»3 AlsU^ c—^ A^ $}{~ ( J» (y.U’3 tJ^J* 

. ^3^-<y» ^ A-isL^ 1^ o3 ^k aJ 



ciljj 




• tAl^^y* Ol~ 5 ^l^.j_jlA» Oj c?^Ail <Al>U £y ‘Ai.cf^Ajj 

0 Ijualc a 5""(jU 3> (_^lftAiaft> ^ «jL-£> VI J* yeH C**“lj *2^*0 dS "y yju 

tAlslo^ 11*$.} ^yLJ Ol^ •CamI o^UZ* Oyy d“ ^ aSAmmI^mj j>_j 

Oj ^ ; L* *A>. 1^ A>»V ^ £y*> 4—5* tJ3J m 3 3 c/t?' 

^ib»-^lia>tf>l li 1^ i«^Ala» \ ♦ J^"< O.J.JA $j>-iX*S L.* 

tf}jk ) Cij_ 4.15 li j~Jo j* *3 ^*i^d cX> L» ^.*5" (^)Lj }1*$ 4 S 

0}J$ ^ A y>- 4. j ^ olc^iUI i ^j-**-* Oj cUj 4l$ li (JJ1 y> <Ai>l« <^*j* 

• ^C5*£t3> ? .> 

&U)IM &y cr*?\^ t/^j’.-? f*.? Oj 

_iXwyn!)^j£j I J^IaA *»j4.) L iA>Ij jlftU ItA—J_5^J ^A5 4l***^4j J^i A » < j<9^*fl>c<* 

. c—\ ^Jaa^j* (.xlijji li dLAS’y 

liA^i^Iai ^i<Ao a£jUj>- ^ ^SCo.^ <_£^lai oliLft>J Jaib Oj Aj^-^A 

<J".?jt.? Aj_$^A J$ i C—I Oj <_r& 0 a^> ^Ulp-1 Jj—■ *^*3i 9j ^ 

^i.AJ ^-Jc>- y <A***»l 4.5" «Awi AJ jj \ A^C A> l^JLi LaJ 1 JuJLjl^J 4.S" 
y A~A I'M liA?- (_fl^ l— $2>3J I^jJL^LoJ l ^jil jA • <Ayy^i4.J $j\$ 
l^iAlij j3 ia-Mjj Aj> Jk>-| j-*>jl ( _^- J . X o^U-m YII y^yaS • <A$ AjJ J€\» J>JiSjjij\ 

^J l/>^Li (Ai^l^^*| oyy c5 "ji (£jj !j y J^*-l 45"^li^ .<\fi>2>^* O^Cj 

(Xl oiAj^ 4^J 1_aI . cX-i*) ^^to.-.» L^.-o (A—4 j 

lj < a_^» y 0^ aj^Lm ^ jV cjU^U>1 4^> Aj#1>- ‘CLAS ^y uu^«l 

(£^$*•3^5 A-Oji^ c^jU oJ^i Ij C?aI^^ ^l-M.iS^y-A**«l 4 $ J+$} 
tili t^LAS” j.j «Aa«mI 3 ^“* 3 i 0* ^ l>"_j iaj ju« l 53 s ? 3 ** y 0 ^*a^ 






<aJj jji L> \j iljJ 

^^t**iS*ya**-! a 5*,aja^^^o^LoIs- ^aoaIIs*-L*^/> 
b aS^-aIO* . C*~l Al^l:> ^Co ilj.3 cS^Jj^ «J>U 

a 5"O;^ c£:>lj-> jl A.1**^ OJluT^ :>^jA> iS ( J>\p*jj* m } ‘ ^j> 

. £mM^j^1a> ^1<a» d-L-slS"^ a—w\ 

*<^-^.15” y a-Mwl 1 i\yj y j$ A S ^y»j4.) J*> ^>J3 A ^,1 JS 

J -$"* 1 aS £*—1 (^.^J • £*“'1 CS^^"* olc^AM Jib* (dL.!35”^3 Jc*^l Jafts) 

A3 V^>tC ^^Uai < C****! JpU® ^ Oj iJ^-® O^yT Of** O^f" ^^ % -J'^~\ ^iP 

S.JS'y a***l '.c*++& £)j$ £)y y<2\*S\jy* ^ycj^M I j»j < $y aMj. 2 ** 

^1 . RNA _^1 <jyy d-L*.jlj^A di^35 ”y <a^m1 a£j I Jl>-j <Z*** , \ DNA^l Sj 
(l$3 J A £.}a*ka b) 0j3 (S3 S-3 0L-^“ 3 5^ \ C-*Ld< _5 b AldaS** y\ 

<Sj\&j ai>U oy y diJlj^* (J 3 ji 3 o^-®jb £j aS^jUj $$>•) ^ 

1 j» m j < ol Ao ^ l> y Al$b <^L|j-3J £>!-_• aS^ ad>b 

0>*^1 . c*"4 oa-i; i-ktS'£>yy dbJIj^,* sfsj.s ^ < -^ a ^ ^^i5"Lj 

. a-lL~fe DNA c^l _;la 


jU^ru 

yS *L ii»-2*5"tdb A^a^-Li^a^LLw^^xS^b ^aJUJLil,^*!^ 

£) 3 j$ jl <sjyz aS^*^ laJA> O'S^ 1 ^l^^J' 3 *'ojiLc As U 
_Jj>« A^a»i t-Ai.S' 4 ^jj>-^AiL>- 0j*<3* 1^1 ^ (j? o i }'y s ^3 A l ^yS[» 


Lysed _X 


Reconstituted _x 







03j><jr}j>„3 <Sc*~ 1 o \ 

l»k b <_ri^ 

£)l£JoL» .Ju^lS^yoJJ ^ lj lg> \ jUol old^O j^lkLoA.1 .lX,S<X~* 1> 

0 \ c-a-j a 5~ ^l5"L J^(S"c*^5"ctlj_ 1 \ &c^**\ 

^1^1*. Ji aA*^ Sjy* \jc?db C^3^s^ fe .‘-ddli^.a 

^j_L» j <->“«->_ ^ ^ 0 ^ ,;l a5" 

— jy» ^l (£ ^^1*3^ t $\o^y£>jy^^* l,x ’3^^ics' t ‘ 

jU dli^ iS ^Li .3 \j ^I^IaAj ( PLAQUE l^) jy^j^ • ^ ^ J$ 01XZ 
. c*^l e^\j> j\J* aA^- i jja \j * 3^ ^ *1 jC) ^3I 

(^j'y{>-Aj <• <j£S _j^*15^^53! _j^j L*> odsl* 1*3 la l* 

dU^* <xl>U 1? • DNA $y> 0^_d£-l*«^p Oy y dLflj^o 

{£j& a.L*>> sjj* <^,j ^~V ^ ^,*1^1* . vAi^li l^jj ^ c£l_$l*Li Oy y 

lJ-> o j^^y *}[~>y (jlpjtSCs \(^1?-4j 

.<a>^I^ ^l^Ur ^®*li Oyy < -^t^3>* cr^y.a (^l*il3j^-*iL*3^_^_^*^l» 

J>%+ 1; isjf 1,3! jj jS l» jb 4 S 0**«l l^^—J 

dUU^ «AliU JJ . ^_j \,y» $[xt\ l> k i3^c^ 

C—-1 l*jla c^l^lj- 5 0l^“ Oyy 

(Sj* 5"Ij ^3lc-1 a 5* c?^l^3 ^ u/# aS ~^-® (£j^S\j j$ 

l_> (£j>i"<x>- <_£l*iljj Oyy dld\3^>* cX.jj'l^ *^d» b &JL£jS 3I . c-**<l o^\£> 
A —^ ^jric^T • ^ cr&T 3^ J—’ £>\yy^>- 

<S j-j^y 5^5 c**«i 0^ c ij* 1? 1 ji_^>- oL>_jjj> 


Bacteriophage _ \ 





O 3 

• *33 ' * 3 ^ 3*1 

cr&r J^* 1 ^ l* uU»U- 41^.3 U aSGT^ 

• o_^ ^ ^ ^_y3^ 3^ ^'^ A ^ > . ^3 i^-j ^^ e <5*®^ c?W’j 

*3^3** °ji &>’3$<j\*°j&- B ^\^3^33 <j4» (S[»6jB>- A ilj.5 <A ~^Jej 
L_? c—l »^3> \ jLi ji c£j>la*? Lj <£^l> jj • :>^.j 

. O**! oj5" 4^>-j> B_j A jU £ y 3^ j*3* (J^U** 

: ^ ^-* 0 ^ 3^ ^ 

0^33 Crfi j ■* >r *—^‘? VJ ;*^i^ <Ao^» «<A^» o ,j» 13^ a5" B ^ A £ _^3 

<^Uo^A5» A.5 uUj_ \<y> 631? ^y 3$ (J 3 I 33jS ^ oJy o^> dU-^”"^ 

Ap Apt> \ l j A^c-JL> \ . JkJLlS' i\Jl y {j** 33 dl>"_j.S*o(iS”"* j^> 

Oj^!> < yy>’ ^ 3 ^3 > 1 <-?‘ T ^*^3^ J^-^Ojb C-Aj Ua-* ^ 

^y J^ 3 t^ 0.?>> ^* 3 ^cri '* 3 *. °'^ M 3 Or** 4 ? (\^J^**) j*r 

ja\ ^il j . «AJlo_^oJ aJ,>L» \ j ^_p- 3' <j^ 0 \ o^ 

*AS\o^} J"A-La A*J lia* 5J3+ ^>^3 I Jjj < C«*“j A_—J_Iaa^j_| a5c*«-^ ^i_1 

33*" *3^.3* 33^ ^£-+*3$ 3 aslAldlji ^1^5 o^LxI® ci> c? 

^ J A^> _5 t^ 5 ‘- > C^ 3 >t^ ^J- 5 4 ^- 5 ^ J^" ^ 


aA^*«^ 4j 1^3^^^•*5"^’ 1^.53 3 * ^ 3j3 A 3^ { ^t. 

^y <(„2**«1 A^<d 4 ^^A^* 5 ^ 5 * C^j3^ (_£u\-o I ^9 

—Ap £***J ^^^^3^^^* ^3 c -^* <> a5' iSj -^J C^ji t 3 > «U»-3^ 

_ aJLu^.> ^Aj 2 lAcl.( 0 a<J 5C^I«>,.^ 0 l^9)aj5*^ vaJ^.» (£jj$~(L& 

l>3li^^5U ^l^>3 >33* 3 > 0^ ^ ^ ^ 3 ®0^; 

—W^3 t£^?’ ^3^ *xI X *J 



&z\jj 




Ij Ip- j\ 4^|4_c>-lj 4Ju&>£)jC ^^ 

. <^um\ fllXij" 

<z^\j2 ^le ^Uxp-li ^j'iAJs \ j3 

(Sjj ^ L6>J ^*1 _j odL*& ^51^ c£^’j (J- 0 ^ 1 4$£**»*■> 

• ^U» ot^\y» *£ (SjitZ J &j*is*^~** 

tiLUSy <x~*»\ j\ U»jU (S^j ^ \ * • Cam <1^j_1 Cam,\ £-«jl> ju- 

. ® ^ *mS ^jA 

j c.-.«-ojl l» a.< * <., a.j> L_a_^i ijpjj ^ L^jLj S(AjjL« <s\j^"\ 

^>1—*^p-L* (^1 j>-\ ^ $ i C**-l alj-^> $ jl.5 \ J$ 4.5 jxS 

VII ^^«a> .<ALw j^a ^laj4j 1<A>- t£.5_j*AP-lo J^(^ O^ ^ 1 ^ 

_j 5* ^ O^*** 3 1_> ^ V* ° 

4~o_> (_£_jLj> ^. Cam\ 4^Ct 4.c\ijeft 4j (_£>X>- ^ (*^ 

! j*a>zC* *(»}* ^ (_£j\jJL» AZwdS* jl . Cams\ DNA 

-A* t . »>Ujjj) 

.p <y>1 U -S M ‘ (t VII j^y*) • ^0^ (_r^i 4l^_j 

c£^Ib Ij ji^ 5j\j ^ aljjl 1J :>_p-J*- olpw _j ^ 1 ^ :>>>.? 4 ! jUrl 4aAj 
4sm^ 1 . vX^-a L—^l Ij <JT*j (*•> ^ • lL ^c5'“ 

0 ^ l; «i>l ^.#» <_£ j1uVa« < C-^l DNA ^ 1 

jl l^j U l^J \ ^^_j < oli OLi* 3 (jijUj 1 x£jLj>- ^ I I* • J^U 

. Juul?_jji4J C«-| DNA jls^jlS***L» C?^ 3 J ‘ sy<aAA 

U 1 .^ cs* 9 ^’ C*"^ ^ ^ Oyy dlJlj^a <S}j*j 

AjJlla>aji . ® U Ou-Jjji U Caam\ <iLwA5"j,S (X**«| £)j l>_ 1 ^ t 



a» (_r^ j\$ ^ $*£&** olc^iM 

«>A^ J> CJjJ^i^JyS' L) ^£>jl luVj^-^L f>j2j>'jj-<->' DNA 4.5 0*“1 RNA <!*»: 

C**"\ e«A^i 0^!^ £)L*jL* ^jl jiZ>jj«s>4.) \J&Z> Ijlfj, jS ~b DNA . C^*"\ 

*sCm ouij^^gtoiji oLa^> tXlsU.^ L^j! oL^jnj?- j 

4.5 oa ^JLL~* j-^j^i?4.i JaA5t4.>U«4.^4l>-Li DNAjl }15"t^S J 

‘ (S’Zjj ^ f$£«o 4 _S" ajjii :>_??-.? ^Co £> 

£ J?" «J<Aa>» <5 L»| £ J?-» I j ol jj J.)j . <4.»loU jy 4 ‘—J 

1 [ft'jaSit j ^ £•“»_? h U ^.i^yajlc-1 <ilM 45 *JlX>.a ^L-sl 

. J^l 

July© >JJ* 

.C~»! * s f^ 4 j ( jlLalc *T C-"l 

1^5 "dS c***! (_£^*w 4^ jJlol 

‘H 4—» 0*J < ^-U^* &jj> J 1 ^\j 

J 0 *' / ^~ c£^» ^ I^aS^U 3 * ^Jjl^*** .(x ♦ ij'^~“’ — <J“^) 

<A>^.> 0_jlij l» ^Jj . »^Jy 

^I-aaT j $ fJ^5"dL Jj^S*(A^» <^VoU aS^-U^ 

__ 4 j I j 1^5 / b aT, vXi ^j> ja il _^> 

^fclS". *r o_jUz* *■ (_jo~£> (^jliLi)^•*5' &S$ U^^.s 

j^-» > a ^(y* i' b c^jl- Jj--^ 


Pneumococcus _f 


Pneumonia _X Transforming Principle _^ 







c^b»„^-^ 'y*yi cy \ * **£&* °^y J>^c?i ^£y**** 

<y bj *jf ■ cAbb^ •>-?>• a5’^\ojI>- c$b» j£o j c~oj^ \js$>- 

Cjjye ^ l_*« \ 4 j al^^Lil*j\ j} [^5 afi yj.Li ( yi>-\jJZt . $ J$ JlM^s»c 5 c\-J^T 

3 OJJS^ oJ y «jUb ^Lu« l ? ^l^-dS - < cub- C~s5 3*±***j> \j>J ' Syf (J* 
• *>JJ \ ij A c$l j\$ l j\# ( ^S j\z^}y~S ijl^S >*>** bC> ^ Jb> 

csb^V-^^^b Uj«^MoO iSjj 

. JuLol;^.* ^l> ^ 1 ^ 

Ob^b'ji \ <<AJL^l> 4Xib (j\&jy>- jSS b’^**’ v_jt*»l>(£l*^l J.5 

^jlS[> <iS iAlsl^* 3^1 ojAi 4^ J < lAllS"^).; ^li jJ j.? 

3' • ^ jL_i 1 j jJ y CJjJS 4_?1—^>b 3' 

. C***l ^y>" 4-J^l -^5^5*3*i <AJol» 4—5^ >XlS^"<xj y 3*3^* 

li»l* 01 jt 45o^AxJ_y b^iU» fJ^Sb^^o 0^—»-*> <J)[*> iljj jjj 1 j»lo 


. c~- \ & JZ 

(S 3 . C—i o;)^; <^3b" A ^- 5 ^ c£b^"b N^XA Jb*j:> 

ijb<»ls a 5 J>^ 3-^3 ? jl jjrjA aiAc dl».4j 

j\ dh , $y #<xi aSjzS 0^1 ^*1 j> (_3lo iJj $y*3y, • zy «3b<? <_£^ 

eJ ^3u3 r J,? *AJy c£>b*^ *i ££y*y* 

ol y>& *~JT ot*^ 3I . I J j\ 

cjj j 3 < ©j-i AJLi5 i3b» (S^y> y^y^i b 0bj^» «3U»li is\^S£j^y-^ Osy 

c —$*>\ oj-»c^b i -?' 0i 3 a ^3^ bV^w^b ■ c^loij5"Li»l bb 5 

. i\lzS^y> <\^y j Jk» jb ^ <-^0 ^©<A*ljL* \ 

_i^jlsejo v.iLx’b^ (3U» a 53\ojb-^ b*j 14i^j ^ j 



* ^ Is j£ l» . <-^o_^ i_iil»;A ® jl «Jc^i 

-o^l i^l^alS ^^iSAi b W’ ^ Z^~> 4JL£»S"""^L»>"1 4.5"JjlA-ijo iAa)<^_ 9l*tP (_£^jl5*l» 

c£l^ M ^l5"b III ^>-jl tfj^5"b ^L*.i>-\_j IIj^>-j\ jUls^^U^* 1 .$y 

4—5 "^^J (J 1 0 biA.o j^l cAt . JjJ-^f (JjJuj III jy> iS^-^jS 'b 4.i ^jUb 
^yj«Ai ^ o<X~yS i4>;«j) 4.1 ^ ^JU» b y~£ ^jU»b t£^.j*^b 

ijUp <_£l—ijJ ^*5”b ( 4.>Li<,* (_^l^^L> L»^ 1 4_»..£> . JjloidJj 3 Jl ^' i '* HI j_j-^4j 4.Lw mj 

• J,, *-> w ?^'“ i_p" 4j 1_> b < <0 jA 

\j jj.3 <J^>1 4^-^> £-£^-» b) ^ *A» b 4iCiU>- jjSj^a Uj 1 

< ^’ili jl j$ 4.^-^} \j 0 ^ ^^0^1 ijl_AA>:/> iAju JL X* ^ ^5 . i^5Ci 

) jb»l>-4j(J o^JlaT Jj^l 4.>t.Jo ^ji \4.» jl _J 

ojLaC l—i k_jl«» b (_^l_^.i b (Ji ^5" Ja^:>c.a 4^lL < J oiA^> 4jLi.S C?^ b 
^1—t^lj^WS" ^ol^I,£> 4^»s.Jo^%^-^A .j j-J l^> tflfj ^b jl j^b^ 

Jais ijbtfli (^j.lS'bJ^u^r C-Ails 4^ J £ iA >3 jS \iA>" ^S* jl \^ J.*sb> aj LaC 

(Jjw» 1 C—^4j . lAiO-^b * JiA^ 1 (^^l 'J*T * 1^ o^Lat ^sJci ^i_\ . C—1 DNA _p 
^J^loLxs^iia^- jl^b j£-> $ ji iXlil^Ii 4if di <^>-ja 4.;>&-Jo J^l 

45" lj (_^j.l5*b jl jyi jjJ'Aj . ‘4i^_9 1 c/b^i j-J jCji 

4.L.^_j4.j i4.3^_^i jr'L^S'* 1—^ 0y>; (j?)—ir^-yy^. J£ \ *! 

W 5 ^ C-i 4 j c^U^lji jl 4.5” DNA <J~-^- jl 

. ^jIaa 

jl Ja 03 DNA aX^^4j J jl Ol —•.*> y^a.?* jldlil jl C**«l 0 b iXo" 

^_5 O^fb^f c^ltU1^9 <j>\ <s\y • J>b-4., J _^U 

jj dli_ « tS L»l sjcf- » 4.5” ^ ^i_l L^j o 1 jl . «a?^^ 





r * ♦ 


1» dA> ^tj* ^^*»a» Itf-^AS aS” C***! Oj ( -A*>" jl *-< ^j* <^*5^ k. 

aS(£jjU A* . J>jS^A AJU >*j j+S ^y>" O^f j--* <yjl al^JLo A^X < a<Ai j 

<j J .l • uL^-AijCi i^/Aj jl <yj a.5^ 0\y<j* \j J».^j 

„p <£ jy? ^ *3* <J J* V* 1 " ^ 1 V 1 jl C««j:> UiAai <Sjy2 

. tAdl> a^\d> AIaJ|,> l^> J& l> ^j\ Zjit 
& . Jk^o^-o ^jljLJ 1 Ij^L^j ^iSX 0 ®^Ld> VII yyaS 

Aa***& 0^^^" d^$^ i^l^j a5*” *“***' 1 jl oiXif o w r“*' a ^ 1 c?l j* aS" 

c£_jl—s* - ^'“’^ fl'Ao a£jL>- , Syj^A ^Ai J*-^ ^ c ol^l^l?" 

^L**^l . &Xa y* y* * ^IaJL^ ^»La>"1 s A_j A$” C^“l j As'!.} Jd>- 

vjl^ji^l Aaa*.£ <_£Ll.C> uXiU ^Ia-* Cai*> 1 ^Ja^L* <_^*^1_J AX*«A d>L»> a>- Lu» ^IAaaJ^ 
,iAIIaa*^?j 1 oln (j-al>- ^L^l ^1 a5" cAw ^1*a {*l 5 r“l w r <- ' • 1 -AlI<*> i y>- 

. »A} jb (S^~ J-i a5 •SlS'j> ^1^5 j jl (^IaIau* ^»Lj>1 

X x ^_ 

\^<* Jl— js fjt lj y vif^jd! ^IjAi jda dJ 1^ y$ (_£ l^..iL«j l*^ 1 A^edo £-~y*ayA 1 

‘-Aids** t^l^* jy°*-\ jl il_^° c^aS*^-_4alS"^L»U-a> oL^. 1 •C**«l a.>^i 

i a *.$ ^~j_^>j-° <-A-Lo.jILS ^ aS^^Aj ,(A>^^^5" li> C^jli ^A>^Sj,j# 

^1—^^Ij^ O^Ul» jl CjLx»^.«a>- a 5* ^lS"lj }?yk±tA j| 

* <£ j-^-^r * 2J3* js a5CjU>- oL^^na^jl J^ajw aS" JiIj \ ^ 

. AH->—“ 1 jjAs (JJU *aJj.j iAJo 1 ji ^/l—l £)\‘ i m j s ?‘ ^*.1 U»* jU^j^lS'l* * 

y> ts^Sj 1 $y>-^ 3».> jl ifj.^"i» ^ c5 -^>' «AJy ^u^l 
3 * 3 a/ i**! • s 0 ^^ ^aj L oly^ lj 

J? 3ij^ jl aS” 1j (£5yX*A J>- \^.3"J^S li AoJi aS*C*a*1 £ji \ Oij^* ( A> W ^' 


Tatum _r Ederberg_X Nuclear Bodies ,_\ 





r*\ 

(SjS l* « «XLtS' ( .^a <ASlaJjj Ja^lsSea ^Iji 

3_^VlT <j?j>j A ^ • B ^>U 5 .? A atjs : ,\<* J&j* Ij o;>j 

^‘Ij? ji B i\^5 . uX^S*^ l^> 0^ or~l ^—*>* J ^ (J 3 ( Xi S^ ) 

Ci*J* la^A»^**»#l 

o j\* jjiS'Vl? j *$ J*r** j* ^ (Sj^k £> 5 ^ a 1 -' 3^ <^>k3 

( A_«JuS" L*^-o A il ^j-> . O--'l»^-a 0—1 y& lXsIs ^ _j 

UlS ^li aS'^j ^1,^.1) ^Jt*ts*t5*-^ ts! 3' B ^0* J.? 
.iAl£>ljai^5^B il3-> j\ 1 ^>1^ ji O- 0 ^tl*0^ ji a 5^*i_^> 

(Aj(j^j<^5 *jZ ^\j 0 ^ ^^"^l^l 3l(£_jL**a 3W-V^H^3' 

. iA-u5”4^.^,r^L*.r ( J-.*tfA>l* 1^ 1^j^aS”U ^l^jl*... ^ ^l^-sl ^J>j &J*so uxoo l^r ^j\.&A>e^ 
a<A*lOa l^Vj.5 jl (_j$ JxaS j3j*\ Aj ^ (S j£-+A>" AL_*«.a 

sy*"} *&Jpy d5 ^.l-^-l j'h** 1 . 3^' oJk - 

b ^j-jia OaJ Ai 1 j aila_j^} C?W’ 'A-*-—*»’ 1 y $ >-^i ’*^AjtS \^lj 

^ 1^3^ o^*jl ^St£^^I j ija~9z£J . «xi< c£^ c ^>*^ 3^ Al~~.a Owli.5”Js>^LJ cjo 

a 5"^^1_^^ . 0—1 ,jl*3^5 a^la J)\j\iAjl>- ^_lj3 • 'A— A*9^5"* 

<s£->j> *j\) (j) J^, Jj\ oU j^ a {* ^*: ^ j 5 3* 

&S(Sjy? • oaj lk^ ^ (J ^js>- J^a J* <y\ • ■>>“'<y > ( fi ^^») 

^4» ^5 (. 5^3 jIau! ^j“ uxsIj Iaj^® ^i*i>- 3^® <-x31^ l 1 jj^-5"l_» ^.Sji 

Aj J>^3\ fj3^j/j 5 

0^^U^»3^ j-* 4 ^ (Sj 4j ^ ojj-» ^1? 

oUc^^U^ij^-® 03 Ali^ ai>- 0\y^ 

aCs ^cTti Jki A»^I>- . 0-1 aJ.- 





r* x 


xx^l^J < xs^i^.* Us* p*jl ^ oU y 
<^U ; j 1 • c—lc£>l»* b y < 5 -^ J**» 

® ^y _5 \tS-^^JL——* 1 ^ 5 £^3*3 4s*e.Jd X^>li Xl>Mi O^lfii ola ?3j3* 3j^ 3^ yUU* 
. x* \ x*l_p> $y>-s Xi [y j j\ (jy } ^[^SJi 
03 iSj^--*^ 3“ 33 4 J ‘ iSj^^>- 3 3 s &33** ** 

*$ <j J J 3^ . <3Jjj \ <y> ^ 3^3 x> 3 3 cSy <S^ir-rf ■ J* 3 <y 4 ^^-* 

_Xj ^UtX> j il Jj^jX*? <^>-y> aX,£< C^S^l^lTl* C**-U» jO ^*>15"*C*—l 

0 L^j>s 7 L.*jl$ 4.1 oj xi>* UL l^iyiSli jl <^L*^ « xj^yT 

j^l** x* fiC>iyy j oTujU xuS*^ 

. xijL^ 0 Uj>- O^— 

l^y^L* 3*~» xJ y (_^UxJol y 4jjS**yj S^lij^ 45 ^^iIa**>w <w$> 

^U* yj , <Ai|4ZM,5 1J l^iyS”^ 'J0JUSSHA (£ l^J j $3^3 Xil«X>a \ (J *** 1 4.1 

o j* (_£y5*li c^UU jLft*>ljl £*uAcJj LcI^j^I^ li JjXa) 45*Xi|4jU'li 
• O^Jy Ox^ <_U-U_3 »xsj 

^3**3* yj • £**»\ fj^ U- DNA *Jxa^ ^Ly 'j^~^ ^/Xo 4^Ii U>- 
J<j ^-*3 Ip ^1 ji xi DNA xS ”’^ | e^li ^5""I . iU (^ly 3 

_^*P ^tS'ldU (c**«l U^®! Xj LiL ) Ca—OJ <_5^^ cJ*^ 6 ? 

DNA X*.J_jy xZ-jli 4^1 y! xS^l^.-o • O^J 

j-UI j> &S. JtKa^&sxZ , ^a 1—i»| ^Lai 4j> ^ij Uc ^1^1x31>- (S^^3j3 a 3^ 
4_>cJ 1^1 DNA ^gi L_<> ^ > ^?Ul>-U 43xJlob 0^“’ x>Ux^ 1 0 Uc 4.1 ^*-<..£>^$0 j.-i 
x*> xS^Cw*! ^£!<U**o I . o**"! ^U*i $ $ 3(^3 ^ Oj jl xS” 

, x2> x*l j.>- y 



j J*al> 

( dna ) d-L&tr ^s' j-^»t 

. C— jA jl 45^^!^ c£^C-j JyiJ^SsJ^a <A.1$U DNA 

DNA C5^(_).*tfj3)<A>^1$ ® 4*1—*1 **»\ ® <A—o 

: j\ <—£\j* A J>" 4j jj A.) A-J j+j^jS j—£ , tAjyJS*y A> 

j L^-o jj* . ^*A*a> j*J jl a b £> JjJ jb db j C>bu9 oj db JS3 J jO ja db 

—tb oV^*«w _^\ (£j\m~> j$ j (Alx*»»£ J 1 (_^l^J^5Cj ja jl 1^.-0 

jJ3 db DNA (_fbbuXJ jl}£j> <Ub . £**»\ ^ jj> db }bL» • ^ 

^l>4^ <S A JuS RNA y ^ • C— \ * jy* J 0^ j *’ j\* 

j$ ^bii db *S~c*J\ y\ js jj+ij b_* jjlJjlii” iS Jytj 

4^LL ( lLauw.! ^)L—^Lj (_^t^Ju * jJh& j> j$ jS^S ja 

oO 3^ <J^l (jo^jJSy j» . <>.^0 j j\-> fyy jW 

* IfcA-J; UiAjr^liS^y ^ ^A-s^li jb \s jAJ . i j\$ \J l 

Desoxyribose _r Purine or Pirimidin Base—T Nucleotides—\ 

Ribose — i 



Coljj (*le. 


r* t 


Olu \j dna a 3 <y^K J y*J* y*». j$\ 

^(C* jj* a j«*a* jl \j U J 6 \ Oj^ <Jj < ( y y t~ > 4 i (Sj^ 1 -^ ***}> 

(A) j\ j-LT^Lc . ^5"^ UlTl Ifj ^ ^Lw- fb iais 

(^U^IiAIj! . (C) {jl-jj**** J (T) ^ja**5" j\ _;l<£ Jwa^j^ _$ (G) 

5y>"3 C_jT jGjAjl (_^^Lao ^IoX«Aj DNA eS~ ^ 

<xj<P&' y> j[f>- }\ b DNA jyO^ _j ajU 

0^®^** 1 j ?^ • C*—* G <^b_j T G <^b _? A ctii ej*> ji a 5” i^5" ^aaaaT 

i ( A-i^o ^1 oU*» JA DNA il<A*I«^A^ C~-»jA 

■Xjlj—s^A ^5”" 1 A>- 4> <£iAa>_^15^S ojj)"j* a5" oUlj 

*A^iS" 2 * ^^*ob« La/^I^j^ vx£l> J^bi 1^ (v_j j^"') Xi == X^Y ,l ^i 

^yO^*“ A-£j c?! j\ A^J ^ J1—5*- . A* 1 fjY ^aJ^aIS^J j l^->- ° 3^* A^>- 

. Aj^A A^^.J ® £>j uXjLJaj £*»*» OJi) ]y 1^1^* f^-*- 3 ®A*A5Y AS [>• 

^5jy*js **~~*JjI <ji^ C*>1 jj (^Ulc a5a.i< 

. All5" 0^*^(J> j\ olOiM <J-*b> ^ 
jb jW 1 ?" 0^-* Caaa^. 3 . c.w j ^■J^ AA w ^* fi, ^ > ’ Jb>- ja DNA oLJp-L. 

CaaauJ aju_«.a o**! o_jUIa ^IjliAj!>• ^\y >^ DNA J jS3j.# <ilj_ 

< ^> <^L*jl> ^jS A .S ^jiu.3 \ Aj \ _ \ Aj \ 

( jSLc-X) A^CIj < U.31 Als 1 _j i_aa! ^l? jZ O j^assAj DNA 

.... CJ j^^io ^JLa . <AJLilj oiA.1i ^_a? ^J^LaA CJj yto a5” O-* ^ 1 

I j J» aa y- aIL-® j-IJ j TGTGCCA . . . b AATGCGA 
C~*\ jl A^A A>?-^ ^^1 oii-s J.-°j (jX-Ia jA DNA J> a5" 


Cytosine _r Thymine _r 


Guanine _X 


Adenine _ \ 



o 


j^aj 1 j Ojlil* jl* jljf-^Ob-® ySSy 4 ** {jya ^y ^J$\ 45 

^J>^< 1 2 '■*-“' L_1 ® t*5 J>- ® lib t_3^j«ja >Ai 1 y ^A5~4.*« 

• er* jU> crJ"** j* «oL-.iS’» ^l»-L. <_?l^ c£jb~j A<^*? Oj^-» 

^1 _j TCA I—>_ AGA b CCC b AAA 0^^*»4 j I^-J_^A5*j> 4*« Ai-* 

DNA e<Ai< f45* { ^ 1^:51> ^. uXS^«£> <_~5"A li ^IJ 

(^(AJi^A5^5 4j*. ^l^JLsJci 4 S'^ Ic^l^Aa-Lo < lAib^,*^? ^1 olcAM A-*^ 
45c—^ j--> jl^i^l ^jA £a+h$j j\ oAxs j A**!^* 

. <Ai»b jj^Lo ^ ^ 

<A—^Q 45 C—l '^cjuasx.* (Ss^ Js>L_aJ _;! \ j tAi U^ ^51 j J*>- lib JS j 

A>Ax?^A 4^j>.fe 1 ^jj_ji ilojJ 45*^1^^.^ . c*—* DNA j} 5 A 

j Ztu$ $ (S^^c- JA—*> A 45 j . ( A-f-G==T-(-C ) £-*+* 1— 

C—1— iliAxT ^>1^* 45 iA«i CA J$ jl j5 

^Ijjbo . ( G=c ) c***l&^^>1 jt l*»^*>1^5 ^1 iAa> yj ^ ( a=t ) 

< j^y 4-£*~»> c—l^ol^T j\ A 5i~* flails- £y lib DNA js J&2 

N^ov - jU» 1? dna ^L^-i ^A jAi 

• j *“ * ‘‘ ! 

,yj\j _j ^J\.>1 c?L^.a13 4j qjjuS ol^>- JL ^il 

**» **<*►> . ^5 DNA (Jui>-b«4j ^J>lj ^,jb 1 

< 0^5 \j l*jL> ( J$S 4ia>lj cAc l^,IT 4i iA3^j5 A^UL-i 

\j <Jj\ 

l_j L*-«^ b*» ^^i»4.^j 1 ^1 • i—-“A A1 c^^b** <-^*s oj>-xi 1 _j 

**5 jl < ^i5" 1^ DNA j/J^ t£l^» * lil-j^^S**" 


Watson _t 


Crick — > 







jj V 5 ^ ^ ^*’3 (Sj^ <^-\<S^ j. c-A JJ 

jl^-O C-**—^* 4.jljL* (_J IfrJjjJ ^9 j| j\j ^j_ 1 i4.A5 £)5jJ 1 

liloJ jl J&.J& Ojjs ^ 1 1 Al^.> jjb> ^L.-° < til_j 45 c«-l 
OAj ^(Jj«a>- (^1—^jSC) y* ^5 J^** o*^* K ij* * *y* ola jl J ^L.*I» 
A^-A «A>** & c*»\ (Jjy* O^ 4 ^ <j~iUA c>J 3 aJ > i t5' A °-?A^ 
^ \j £*2 >j5 ( C»*A til^J A^-”* ) • ‘-*-*5"i a.A>- \ j 

Oj iSj** <XL>U.^ OAa 3 ^ <-X*l^:> Ju<A*j <A>-^5" c5^*^~* <_X*2>* l L>a^ A) 

^Ju* JiAA <^1 jU tfl ouXC «C 4.* ^ (f.^Ai ^li <-XJ*j iXl> 1^9 li 

C— \ J* ^ jl <j^ O—* l^-> 1 0^^ 45 y^U? ^ _j < 3j>-j ^IfcLi. < <j.yw» 

ot* J j.$3 (^jl*Jb>-L*. j_^L • <-X> l> 45 

yU^fc* (cX-^L* 4.^^* ^>ULi.i <^)L**>-L*) 1^3 4 ^-* ^ Jl> _j <txjlotx* I ^ ^^5* 


. <A*-iL ^r&> l> yus^ oOu.>t-.i o_jUr lXj L ^Uyl y^Aa*^-! 

y i-Xj . C**«ljj.*S 1 > 2 ^A**" tj*-*'* S* J5 4.5” <X^*J I 

J* 0^>-* J-l>- 0 j ^j ^ <y3 j"** ^5 

l? (JIaStj" cX; 1 Jj i ^-oJ Oj (^jl*« lA-o U* ( jaJ . C^l $ 3^ '^"^ A 0j J loJ^l** 1 C*i^ 2 
o_Ua . ^^-.5 o^j.-^uXj j^uXj 1 cua»^ 4.^5 1 j<h j <^loA- 

( A^«) • ‘■^A 0^ 4l^L i jja j.j> ^^ 0^y<^ 4 5" '^j 

^Ul^L **> j Oj^> ^ A-* ^jLj^Ia- *SJ>\ jk> j\ 

jl Jl53| ^xAy 45 ^Ij^I^j U*C 1^ ^oL*al5 , -l 

_4JI>-I*u 4 wtA *J \ &S <Z*m\{j3 1 <AS \ o ^ ^5 {Jj (_^jL« tXl> Ls* ^J3 A 4.5^" ^\.^a J 

^ \J3 * £~~\ <^A 6*j .«>J cJl . ^IaLjU ^Lj jl uoAAOa-i 


Replication _N 



r • v 


ctLJLl 5 "j j JjiXwmiI 


• c—\ <y 

<Sjj jl c**3 15 aI> l» ^$*>1* a^CIj «aJoL o^ 

il^"*^ ^■>>* ‘r^"^ ,a ^ ^j*. ( N *<3^-^ ) a ^Lm* 

4^,5j\ aS^jS^U j^ljill* . i-J 15 £)\jle. 4.J ijL«> ^ J *U-^ 

*s ^J*j j >' ere ■ ^ J&\j>- A—! ol ^y ^L ^_lki 
> <_3 L5 £jl_^ic A.> ^ia— l^j A>- oU <Ai b ^A.I^b* ^J^b , "^"*’ Oj 

Oj^3^ 5 «-Jl5 c^ 1 -^ Oj 

^ ^L.;' O.?^* £)j c£^b*A*5 L*„fc a 5" <^»*"l ^1 ® ti^J ^5" __ ® 

. y i.^J 15 Q\j1c- Aj a5"~ A^ 

aL-^j A.j X ±*£\ J^'-£ c£_?.> j\ C «i^» _ ^?l_j 5 

A.)—>jAj aI5"^o j\ x . C*~3oJ^ A^J DNA J^0 

£*0} tS_?J j\ 0>*j \ Alo.-ij|A . A y~“<^* aAlS^IjA ^b 0^ cSW*-^ 



. ajl^TJs>Iji**| 1 I as < j*„y^ \>t'e.^ ^x <v*£\ 

b aJ^_j(A o U <_£»_ l^JjiO^A c*«j ^-*$ 1^ ^b *5 (£z\y* js ^ 



CJ\jj 


X'»A 


4jJI \o.a , C—l A^S j J^A* JJ JJ \ jli_ i^.S~ J> ^ial* ^UkAs-I^ j| 

^j*a>-Ai l^J l*« <£^-.a 15*^J<A**«l 4.1 a**_j4.» X 4«*-M 'A^S\^ 

N^ov'.£—1 aJu^jLi,} j mu J .? 

ovXi» 0^ VA d5 OJjjS’ DNA (^jL^-L* jt 

jl i^S ja oJ >—o VA jA 0 ^ 3^ 3iis aS^ DNA J^SCJ^* , C*"l 

jLb ^lai a5” beS 1 jl . AJ ! 0 iA*9eaJ jjb Ai 4 S (JImmI A+£j _ji 

£*~*\ . O-LaIj^ ujcUm gw jlc \j 0 ^ £**-1 CjVSii^ JJfUj 



4«LiH*»j4j aS” <Jo 1 oiA.i Aa>"Ia“ (^l—< (AaaaiaJ iAaIs"- l^4>-£»^ aS 

<^1_.&JU>1 j jl iS\Zi)j J*> . tA*l*aL» 4 j C?L_*<Aj JaJ 

A-lStl^L) Aj jl) ^.ft> &S^.mA ^j> Jo iXaImua 1&<Aa94j Ifcjli . O**! Oli_—S_j <A_l3 4 _j_jLvaa 


JjIaa ji» ^ j£<jA J* 0^ Ou* jUj\ i 

AS ^jS ^9 I . iXli«aI* j*blio£.3 At UJ^o L_» < AlJ^j j*j 

(Sj^ a ota 0^*“’ ‘^ Aajj < ^- s aJJ>j 


Double helix— \ 






r.\ 




A-laii AHZj *2 OL-o aXksIs Uw^.a 0 LoLa Ju lil* a£&j ^Ju*) U Al^jCtU 

A3*sliA5*"u£li Jb J$ \ .USA^US^a <_£lAiaftJjljl^j^U 
UJ_^i t_^.J Ji^yeib.) l*jli U»_1 j US U (j*>J £a ^»U-> A££>j 35 O^-** 

jl . ^ jjf Ojjrf jjU*AJ jj dij l_» tib aXm^_jA.j AJL£»^ 0^~* J^*aj \ 

aA-«s»Is <3!_S" u^>3^^ ^Uls X a.*£<| ^<\l& 1 jiJ^J*** ^^ 

• 5y*’ 5 Aa^j ^1 Jua 3 L.i b.A~>J (ili Ui ll ( j*fc» l £*»*1 

4 ^ > ->^c 5* ^*3^ Jl*«l oJkJ P 

l>jlj ^lu« (_j^»l jijUSjl^ >5^3 DNA Jj£3c*-^ a,>1^jU**j ^-l> _j 
^ L -o a 5"^ AJLioS" ^>_1 j\ . A>> ^i» ^\a.L.w» ^4*5 aT 

AJLi^ ^ aXoIB (^ui ^ImXj Aj a5” $5 ^jlaS^i l>jl» 

a 5”1 jl . ^)-<^« ^ 3>^*- k ^-i ^ ^ ^ ■■ • . ». . o L uj U J_^ ^ Uj^ 

l_^5"*ilu*.J J ^»lilu*j A..! ^ .^ DNA 

<£j^i»A.iUSU$C> i y^S^L» <$Ji£tj ^ jl> ^ 

^ii>B . ui» U*!^' $ 3^ £*-‘-*1® fjS ol^dsl al^id^Aj Ij ^£3 j.$*1 bS 

3) \ (Jj Ui-“ uili. . • AGGTTGTGAG * ■ <t 3 ,A ^—^ aS£j till ^£s»cj 1 

.sy jj»\f>- -TCCAAGACTA-U\jJ 1 j£>s &>jjs 

1 £■ Jbs &S £*+»\ bJ^ls ^1 Jb jj usl*^ a ^S'iS}->r 

A S u^^^ (jLio ^Jb | I ji"j i c^\ «ui» c*>\ jj (^U3c te~y $jyt>jL-~} 
yS (£jySy[li . Ulf (£}l» Uo Lo^ o_iL« (Sjfcjj ^ Ui\^J^» £)j AJ^^^ 
j\ j ^>“ , t 5'*3^ Jj* \^1>\ '-Sj+f (j-* O jy^ j>„j DNA (J jL* JJJ Lo^ 

. £—I f^L.ls Jj < ^ 5 ^<y* ^ 




Culjj 


T \ * 


^yS 4j k>^>U.i A.S" tfcjli £ <A)<A^ ^l j 1 lfc<Cl£>j 

4-o*5> £> \a 1 . <AS j £lj L^J \ &S (AlZL*.^ 

oy^.jti > oux}^. -? ^ oli-i ^L>* o \ 3I < ^ U:>-U^>-1 £/> 

( aJ12>j y jl tilj $ y*T y* jL» • Cx—l DNA O-^ 1 4 -a^L* j* 

<y.l*jl? <J«a^>0^} 3 i <J* <^J O—> *S(£}\y> 

X» & O U_s __ <_k.l5 ^ (_£ 1 ^,1 LiS) 1 aA-^j_jAj _5 < cXJiA-i oiAi ^S”"* Ojj*J ^S" 

.iA5^^ 1 < ^*3j,>'_ 54.» t*_acLa.A 



ol^elil _>!j \ ^1^>A 1Z>j (_£ls>jl> ^ C***»I 0 ^ <W&> <C^J 

4.S*””<AJ1J (^3^* ^lj\ 

$•3 b c 3 l : G 3^ • b A 3^ T 3^ b T 3^ A 3^^-i^ 

^.i^U Ajaij^ ^jy** <J? 35* 0 ^S"* 1 . 1^ G 3 ^ C 

0 (A^lj,>- £^*clj^-o\ Q*J *.»>2 il>:J_l Jyj*&) 2 j& U ^g^T"U-® \ jJ t-4tUa^> 

Cjjj'O A.J 1^ <AjM j$ A*fi> . f (3 \ ^j-JLSb*- £_~wjL.o jli _3 .5 y* 1l\.>* jlj 

. uXiU'A^» ota t3^ y<^ 3 ^ k-9 3 ^.jiy^jzy c?l^3^ 0^» 



n \ 




0^i£j5j*\i£j£>j>^\j DNA t$jL* ju>^( jr^j 
J y*}$(£ L*3^i i j&u 3 ^ y^is* 

J^l)_^.» lX-U U (ill ^II) Aj|4.*$ L Jjli&M jl a.5^ 

. ( I ) C~*>\ aJjjI 

J-J lj) ^ l^L* ji <_£^iCo <£%*jj> >- e..?^ 1 L 0 U ^ 

DNA <UJi U 1* aX«^>- 0^3^ •C**"l 

oLa^lc^L^U^iaiij aIj*L»_j ^^*-*.-0 ^0 ^ J*. 

DNA A5.J 1 Zj-'Tj t* U \ ? Lsl^-i U*4 j i\j^>-^ ja^JLa 

oU%l < RNA j a~J jji l> <_£jL—j ^il^iJL Jlc. SiAS3 

^ l^A»o I j& Oj^4j^ DNA^i J \ 

c5 ^*» ( j^a> j>* RNA a 5 C*~~J ^dU* ? f* ji oL> ya.->zA 

? (Jk-oX. &^SJS* li \ ^ j A) Li^\ Ij 

j$ 0y£~\ & ^AoiX^mj 'Ji LjLas>e> C***ji < ji 1 [> 

t C*-“l ^yL ~>• cjUS^ <a3><=> j>- jl t . Ju5 \ ^)L^:>- 

L“ (JT^jfi J* € ^ ^AiS *S a5 Ao ^fcl ^ A*> J-uaS ^ _J 

- *» s £~~~? : o&l J 5* cr^j, c^Ui 




j o«k*9 

Jiff 

j* (Sr ^\lJ3 \ <J* 0^“ *j c~*=~ i_r^j^ 

^JLmS^ d*iw^r J2 1 \Z,tO*& . 4*t~»liA3 ^3^"3 aS* l^^j 

.C***1«iAa 1 {(A>l^ijbl ob !^>-<_£lft>|^3 jl ^^JLJ^l> 

aS"j> \ Ij i\JL5 1 53^3 A» lj l» J3*£* m 3 AiCLa {&" 

l^^LU . «A3>A-i 0 1^5 ^o.a> ^1 ^-M-i ^ja 1 j** 3 <J~® ¥**j~** H <iL»c-»^ l*» ss$ 

OjJei }\<J‘*3*-3 *3! oU C-"0 ( J ^J >i^jl t^. 4 -! 

• zrdrjfcoijr* ( y *-*k cr^ 

0j J C-*-! oj ( -^ J „ JS (SJ+t*3 J^*a>- 4 >Ll> •5^~' C 5'° o<A*Ll* <V_5 J* 

. 0-5*^* !^-o OjlAl 4..J j\ £)j l>^a l «.*. « .^> ^)L»-fc5 > -L* 

^3^ ajl^.o^ 4-J L» ^Ju.^>- Cjj^^ j t (Sj\** *A-J l*.^^-a-> (AS^_3 i -^ a3 t»<AJ I^Ij Ju U 
J* ^£l« jl* Jjl CJjjmpAu ejiji Jl$>- • ap\jA* A^U (j^«>- 

aJ^I o j 3 "*aj 1^ 0 ^ 3 c-*o crt 7 ? *i ^ ^l**!**! !_?■•• 

‘ ‘A-'l* C*"»Oj C-^U «_;b ji 0>*^*\ a5 *<_£^]& J%\ 



r\r 


0J SiAS jL*> yXSy J.> b &S 2yi i^\yP- (£ j^Jtij\ Ojlx 

^y^y ^dX> — y~*\y ^ ^^jUl^DNA (£j L «jJJ l*J*> 

- ^ b J\j?^ or^ 

<^|j|>A5l>- <J>^5 ^ * '-■‘•“‘t 5 iS *“*?" ^j>_^>^,jl^>-J^:>- 

2>)}y\ A> l—Lx. O**o ^—-L?- ij'— $ 5 ^ a.i ( j^>- (J^* 1 ^y t£\jb 

aS’ (J ^>- jJJS'^ y>^* s ry.J‘yy^* 
j\ jl.L>- C**»\{j£-f>-+ C^^ZiS^Xc- 

iXj^ 1*0 0^ b ^ ,a * <A>lo*AJ> \ Ju>XAj y& ^IfcAs-dX^ j| oy*A (^jlLdl 

sl*>6J }jy+ £)j aSjL-LS^a a_J y tzl^j j\.£j J li Al$l> j^J u (_^l»<ul y>-^A^Llfi> JaA5 
\j £)yo~±A (J^""01j S ■**■“' VII y ya$ . cLw^Ij 4-^1^ y^K-ijyy!^ Cjyy*o&^ 

JS*1 • &~*\ lT*** jj*->.s ^ 3 o' }\ ^ 0^ 

y fj\y£j\ fUj ^fL^AS" j\ °y 9 & oJua \ J.*XA> ^UiJ-Ui (£yj 

y o_^ j a.a$j yt, <— y*SyA** (Jjj£ajj\ o\J^$y2 > ~ y^ • C^** , l aL£< ( jL&L ^L&J 
y»yy jjLiL (£_>U jJ\ i ob <^->c^—^15* aS" (_j|a»-U> 

Ij Alsli ^**aj (^1_#»A>sIx « J yuas* y&*-A Aj <_Jlp (_£ l_^JL^.>- . £*">1 Aljh yf>" 

. (*£) j\£j j 

Oj Olj jfi • ‘-^cs'* Ob'^b" ^ ‘r 0 ’ 

iiii y&T £+■“** «Ail^< . Joli^-o yic^ LJjOo 4 j ^L-*.> ^.j j-^-t v O 1^ 
o'^IwXJ l>-^Ii-.> l^J j < tAili J^l^S ♦♦♦♦♦♦ lj_ \ ♦ ♦ » ♦ ♦ jj> 

jl ^jLsaj . $y lX>!^=L Jw^U- yf^T ^ (Syj j> y> C**-i 

<s\j\ Aj y 4 >- <0L y*>" ilij c*y> Ai jLSy*J> OJJ U \ ^[^£ 49 - 

i vlU-al^O ♦ ♦ ♦ ♦ j* j! AS^^-L-a ^)1 (Aj *aJ ^ 1 ” O *■ * * * 






Co l jj pk ? ^ £ 

<y\ j>l J^S ^y <i^ Oj 

f* ctfj j\ k \ ♦ ♦ ♦ ♦ ♦ -O < -k <-b»b- crt^ iA} .^ 5 ^ k^-°' J^&T 

\ ♦♦ ♦♦ b \ *y?y* c^b’j c5ti^ ^ 

oj Ji> O-olS* o J> jl 4.5 ^_£>!Jj>- 4 j>cJo 

jl Jo Ij VU-i^-l Cxy^ ‘-b 

• ^b wT°^ £*b 

<ilj j < i\lAiaA»c^d <Jo Is iV_jl (^)L»« ji^ _jj ^k.^.>- jl i'liAjij JU.AS 

'ry?y* jk 5 ^ ci^Vjl < aJ^Lo jl<A)l>* Ojj-j ( _rf?' 

^ crt^oy* oir ^>>*< 5 * <^V^I j:> <_£«>■ ^iC-U^ . c-**l c£:>^ 

oT jl p* O/ilS”'""4 .s»e.Jo j2> «JCi< Ijuo J*> jl Jo l>- ^y £) 1 ^ ^^ ji 

*~*j y*^. y ^ Jcr^Oj ‘rk^c **-1 b^^b 1 ‘■^k®^! 4 -*;* 3 * 

c~~j crjfcijjj^ jo < Sj^-^t ^(J jjj ^ <j^k t£>bi» c^k-b' 5 ^k 

cJ Is* ^I <cJl . ^^ ^1 cxjy ^9-ja {)j o I 4 .J 

4.5 y$ ^1 . J k tb^) ^ 4.1^0 1 _J 4.*$cT^?" ^c—l <^*b 0 ^ ^ 

jlftiil Lo . A3XY (^U^ij^^C^bb ^2-^31 b 3 J 
. -*.> Jtil5^V_jl (_Jlc-A-o.j L ;_J li- 4 . 1 $ c^b 5 ^ 

4^^’^» 1 Jl ^ ^j/\^A j[, 4j J^l; ^‘1 jl C^jL-j i^J.J 

4.S^*(^k^>- ^_1 . <A3j^i oj>li <JU<*J Ja-^ejs A» C—1 ^£Lo“° 
aJ^j jjj La . (^.sb ^ C a~ ~-> (J^s) C<*«1 (Jjt«» ^ oU«»4o 

. 1^3 1 AIjLa _J ^^3 O* 1 ^ -? c$' a >^ C ^ Ojj 4j|.i «AjJy t, ^jA 

c**-l 4l$kcrt?" Oj c?bb (_5"b_ c+a& o ^ ji 

a53j < lxi5*^a Ia*j c5 *-‘o > j 4.>t» oji jl. & O—-3 



OjOj y Ol^l^’l?" £^.yl 1 £y *5" 0*3 C 3 "**^ 0^ 

. Ju 1^.* syyj^i oj\ye>& X 4^£>1 0 y>^ <JZy^AA <J.,»\^e ^**U 

A$iXijj 1 1^ ^LS'"'^1 J 03 }*» jya$ y ^Iu»l^A.j y <_^l^-i^.>- 

(Jjj*j i 0J (£$jO>z* jltAil?- £y J> lj>_3 < sA>l«oLj ">^ 

^l^ls* ^y tdb il^sl4.i iJ^3 ^(j/~'ic^' •'■^'^l 1 -^ *A>' 1 y ^«<J.) 1 (£$jO.>za ^ 

03j\s jy^^\y\j^h ‘ Oja.3A.> <o*^a Oo 

^jijsLui*'j'£. l^o ^l^l<Ail>' .iXi'L otA.*^l^£lr _^l» <-X-l>- < — - l J 4^cl*-***-® v JLo-*^ - 1 1 

bU>'jl ^ 

. tXO^^O ^)LiJ l^jU 

VjJ U- a5 0*1 ^_1 0 \ j lj t5 U) ^ / ’ (J***. j\ 

l> j&JQ (J^ij* ^^y U»J ‘ a5 33 \ 0^.3 (S^^r 

^.■^>‘ Jj> Jh 3 I ^5* Ij Jtti (^l^AJl C O**! 4^9 lj t±3 J } 

£^y*0 1^1^1 J****iJ^ l^Ul 0*1 AJfc>*U»* 5j\j 0}*" ■»yj JS (AiUiA^»^Ls»l>- 

U C^ltAjU- *& . (^3 _j 0*~*i J.^) 0y>-^ j-^£i_3>*** ^oy^^-i 

0 1 ji olilJJ^ t/.Wrfr?’ ^ U?'jLm* ^jy* o'-J^ 1 . *? A ^f** 

y^y>y ^jIL ^lyl J*^^. • ^jjl ^*c£l^\ \olj 4.5jj ^.i IU 

jll**3 oy^~ ^1 2 c^wl (£sjj*j <Ju_Uvitt (_$ <1^3 jx> l jlj ^x* 

^1,^5 j^S.^L*rtU-» <^5-1*0 \_; l|jJ ^ oOjh 0 Lal=^^y Ij Lj j \Jj U-d.S^^Lal$!> . 0*3 

l»_ lA.)^ ^£> ^l^Ul 1 5 0*1 Al>-[+» £)0>> j ^Jt>yainA 

3 < 0*1 ol~ _;!--<**> jl*-« dli ^i 1 4.>-^^1 . 1^ ^ yej*3 tiC.i j jl 

j*\ oyu* . 0*1 J*j eOysyy^ CjVU* 2JJ+J5 a 5 >A^ c5 - 0 Ol-i* 5 lj ^^l 
o^l<y* AlsU jjrjl-* j£.iySi^j> l^jjl 



£*\jj <J£- 




J <4£>U < S J ^~ n=> <S j *~* * t Oj J* aS<Z+*»\ 

j <-**-*> 4» < £*&*& 

<-AS Q i^L?- &$\j (£Jw <A^_^<Uc j OjjS o^L« ^j_^Ia 

jZaC- J^\ J} ‘ ^ ^ ^($*4* ^j--£>Ia Joil) 4 a<M,> C->_jLft> 

lj IftA.jljJ.i U ojliA>! j£u jl 1* J (J-.AiOfiJ’_5 ^-JjU 

sytJ (J , y > \ J* L*1 * jlsfjl ijU ^S"jL*»o o_5 La? I^a^*4 

. £«*«lo,>L* < h 4**o Iaa^.5 ^a,> ^ ^ y*&* ^jj aJu?c^ 4^ 

O^ ^ ^ <£*■^‘4-“' ^ 1 j£j ( J) 0 jl?4j [yLf.9- (_J lfO^>; *?.? ^ j 4L^~» 

<£*"4 7 - t* C**o j\ ^*>-»5” 4$" £***| c?J*^T C^-Jg v o t j^^ r 
U^^aA j 3j J ^UI^C^pU- JU ^ C5^1^y 

4*^1 l\ 3^ U c^j^r 5 ^ olijuir cUl^c^l jl . lxa^a (_^j 

fj } IjJ4j i\A» J^i \jJ j\ J^l>-i^ . £+»> 1 £-i LLa ^ 5 X 

^ j> . ^J<j* ^ d-** 5 ^ 4lsL { J+$>- c^i^J uJ^J JH-^ 3^ 

^Iaj’Aj uA> |j L_»e*o ! ji £ \ jl <£>« 4f acXi L«^Aols. Aj t 4il^.A 

^lT 4^ £***4 J^)_\ 0 1 _j ajLil -U_^—>^<* 4lCj ^>43 iaA3 . cU-^ya 

® ? «4^ \ (_-> ^ jl Ou.a^^ ^ ^ 4$” O-^l ^"^iaA 

J "JJj* • Jt 5 tX ^ a ^> A " \ j>J < <£a1* 0 1 

v\> 1 aJLj l^r < ^1 1_-^—w il^A ^ q LlIiuL? ..U 

J r*.^"* J 0_^° C5**lj O^ii- uXlAi^« C?^-i‘^->’ 

oU-i*£r oj 1^ &y? 

^2 JlIIS ^a aJ/ ^ ^3” 1 £—^4» l^ilj.5 <Aoli 

iA> i> 4T i a«4i ^0^ J 3 *—jl4»(A*Ai^*> 



rw 


J&r 

^ 

js'-jy” J^&r ‘-k ii?">0^*^ 0>^ < <3*^ c£^<_n^ c-^-j ^ 

. $ <A*\_pt> <J~> £**»Jt> iJ'-IPr ^j* 0L-* 

<!*>* sjy> Aj>.#> j\ (J^-iSjj^j* oUi^" tfU ^>- j*\s> JU> j$ 

3^«* cf* 9 *? <3*-3^ LT't^' ^■3-^j£)l£al 4->*_jia *S£**» 1 5 ( ^“**\ 

. ai-U» ^X*X^> ^l»iXo^l^3 cT°„k ^ 5 _J 0^“>\ <~i ^* aA 

<SJLui\^ j^a\ j\ L» cL^uW?" _J :3j\0ua O^ 1 -^ 0 ^ 3 C*“*l 
***** i\_^a 4-*dut5""JL* \Z^j-t iS C**"l • C**"\ 

A^> \L ^_J { C«*i«^ s^kJlS^ 2 £U>1 SJ52 J5 

jJ\S£*>3 ( y aLx?- 0 ^ ‘ ^lC-»Uj \ oiil^ C^W’J ^-jLa \ 

«1 J^>-3 ^Lo-d 

4-*> O^i <3'*^” ClA^‘ UM L X 4jti| . iA-LiL y jL* ^a,> 1 _p ^>*^ (jU.^4j 

^Ji o^ii }\j~* £*«3 <j£-a> ^L-a-d 3^-*^.? ‘ 3 ^a> °^J C>\^y>-^» *J J? 

\ ,L_* uXi^-i 43^-t-« (_£ l_^5 j^l***^ _j (3^“^ 

ejP-YL L_ t.X-lIj L a J^L« AJL** j\ ^*y l>-(_£l J>3 ^\i4j 4^J \ li <A>^ Jx '^A $ (J*#? 

y ^|4*on* , tXJ jd j\$ £>_jl&I^ y La.. it oLks^ t>- &S 

^ <^U^La aS'\^j c>jI*aa ^Ijluxsi^ oLK>»l 

^!a.jt>- j} c— \ (j* *yr3*-\ Oj$* L^$" j\<ajL> dL _p 

tst^crt?' 3^ cs^ 9 " ^ 

^i-Ud . zj\}jZa*m y\ ( £^\jJLf>- jJi j* 3 

5 <j)j*--** j} A > Jy* <£jj j> o 1 -' J\ 


Mutagen _N 




Coljj ^ 


r u 


oU 4.5" s15 ^?1 o^l» Lsl . o^b^* L»j 1 4 j <Aj L (_£iAJLfc 

j\ (J 1 3 Sjficrl^*} ^ 0\y*<j*j jU-^o $j\j Q \ j\ ^l>. L o^s 

<j**\J* Ju \ ^ <jl^.l—.j 

4^-^p j JULl^l (j'L'l 0*lj.? (^U^b 45" 1 lAljbly>- i^f^4j ^ Uj>"l 

1 0*0 4> . ^^5 iXl^b>" y j*-^*l 4* b lj|J 1 jL£>\ 

• i,>b dij^Jj oJut^ 1 oU.)lia.«4i 45 0—1 (jfj* 9 3 A Ob^lM 

jl 4>-l— iX® 1 <X&\ y>- 0 U.£4i (J*-^ 4-14$^ U*as«? 1^>Uj 

4^.<1>’ jl _} OdLa 4 aI>' j| 45"1 U^l^- $y>-jA.* t5^ C ' C-'HjJ OUJ lia* 
— c£l j* o— 1 (^l4i— _j jl 45" * ^y* , ^*‘\y^" <-^—4* ^yu .a 

4 )^*-^ cJ^ 3 b ^i^Cl-^51^ obl^b" j> O^LS" bV? 0^^ 

ol_ cUjl>- 1 45" o—1 ^y_L-o.^ y Ljbjjj |Jp j} ^0^3 <y^l c*\ji\ ( jASsJ*> 

Ol— a.Ji&zi j&A j aS ^yL5" (^i^» ^4^“ 4 *—*3 JO OliLa^e? . Joy ^y* ^I54> ^yLjl 

JU ^ . o-l ^ybl *\y* *^ry J, <J^ 3 . ^bb Jb^l 

j* <jrb° ^‘b.? fb ^ W" <3^ : i b • C • * ubb^ NVfY 

Oj 1 j_j ^b ^^l—> <3-*aS < X4*dl 4 Lww_j 4* iS^yjyj* j} (_ri^ 

. 0—1 o$yi^ 

<a3^) U {JS'ji J& 4) lj 0—1 4xn.>l^J ^S>:AJLr> 4> ^s* jlr d) 1 ^>1 

1 °sy\ J^l*3 1 i 45 (J jloi l>- ^ j$ y X 4a—1 

J\ . b ^y**A <J>\ oL» a *a>J oL>^ 3 J>“ 4> 

4cL*.H^i^j^Js»4> LLo^i^-s*-1> o-i»5"^-* 3 ^^ jl— < ^ , ( > 5* J ' *—**—-b {jfjj jj 1 

-4—1 y- ( 3-^- >tJ "c^ 1 ^ 1 *b jl- i> " - )i • <4-J 


H. J. Muller — \ 



r\\ 




• cxJ y | J jL» 0 ' ^aS' 4.* 3 333 ^ C 5 ^ £33 X A^»|4.> 

Aj^\ Jo \ ^a 4.S^y l aJk^tZ 


*$ <yj —• c^»\ 0 ' j' J* Jy* 3*3J(J* J&*-* X ±*^>\ (j\>-*.> 

) 3 *aLa 4.1 l > ( ' 3 . C*+~+> 0 Ua9 ) <j*3^**3 J^-** 3* 1^5 j ^*1 4.*) Ua* 

IaL-^^A.) ( l^j ^l5"~lj oiLoj<d> <—~S j 

AjCM j£ p.lj]tXsL_>* 33 . C*^*l <£$3 j* £33 a^M 

£ i^S* 9 ^ L*\ • <j* <J~t'?’ 1 ^y ^**“ < 3 ^^ <_^l(f-5ji*«* 4jL^4j t£_J^ 

4.5^ jS'jA |_j 4 .a^> 1 ^1 j_^A$ ^1>- <^**'V 4ld QLa 33 ^jj_l 


-j\j *^j*y *jfi jtt' dT ^ ^V-J^ 5 0^ 0^ Jy 

c£^— f^-^y <*^>33^" (J- ’y (S3J Ajui\ J3 y* 0 ^ 4 .j ^3 \ £)<X-> 

. C~Mi 33 c£^*' ^3 *J3 ' <3* j^ 4 .i £[>j}&>- 

l ^>" ^33 <^£>" jlf- \ J3 \jJL^.'>’ oLa <-**»n3 

■■ 0_jI_aI.» ^r*^?" a 5” vXj\diA-w 4.I>"U-i! il^\ j! if>f y ^ 

^\iA>ls» ^1^1.4-^ j 3 0 ' Aj. (->^—1^1 jJi U 1^.3 1 jl 

1^.1 a\*M l> j|iAj Is- ^«a*j j 3 iiaS J±Lz 3 ^aju . C-*w»l O^S” <AJ 3 * ^+J 1 

33~^~3^> J^>- J S^3 33 33 33 . j3$<xJ j] 1 >ll- . jJ^^a aJ 3-> ij*#*- 

3 'tri f c^^'- J*3 J\<si oU S?3333* 3* J3 * *33 

. JoiU J) 3 A £> j j3‘^** j £33 a5" iSJjS' 1sA-J '* eJ^> \ ^3^4.1 

33 J.Jo 1 <Z***3 A-> /I aJ c^j (i 5 Ci 

j* ts\ j (j*,^ d ^ , -5 4 ’ /a 


1^.5 \ 0>j> 3&y ^aS- v. 


• \jO ‘ *3\ ^3^ Oj 


MUSTARD GAS=(CHr-ClCHr)rS 



£—<>*» e\j Ui . iS~\j~f>- £y j* 

1 <3a J* la** 0^*^ *5” £~»\ c«*o j$ c a.^1 <^?l J$ ^> 3^3 ^ ■ ©a^Ls 

cj l» ^ L»^Lr Ii *> <st^ y j a £***\ jC£> \ . a*,^.* aj ^s i j 

• j£>*£>_ k f* 3 cSj^ jt 

\j^r *\ 3 * k t£jj\ji oUifct? &J* 3' cft^ *^Jy ^jjU s^U ^ 

js {j I 4u^£/ L j x 1 . c***4crf<*o ^*5” olfi^Ual 

^ A>e5 '’* M ( >J ^ • a5 3^or“^3 ^ c£j^ c?^k3 

•2>y>0j ^-i v o ^Lmw^ <—?”>* c**-l aid I Jj Ur I 0 ^ Ojj* k 

cTJj^ <J-? ‘ x 3' cr**!<5.?a 

cT^i i J.^?" ^*1 *S ijU 0^*1 U»1 • alS”” \s M j4 Lr 

^3^y“^y 1 • »XiU £) U* l^l^S j A^T j L« ^ L*»wIol1? Aia—ljdj 

. ^laSAj JpL* LS3>3^>" L-» J*» X 4jc£< 1 ali U C?3j*^ ^ oU-i^id 0jL 

Jj-> pt*** 1 ai J* 3*^3 J.5 L«-*-fl^**fc» 1 il^* 4 

£>$_j O jS~ Js—>y5 j\ aj _^ i -? ) ^ >jU (S3J y?\* 

<_£jL« aI>L> Sj~?i<j» j\j* ^3* <>J j?\-3 £*** 0j J&3 ( ^L-> JL$>- 

_al> U.* ji C**«l *<* £)y ^Is £ C3l o^La • * <^S oLZ2il ^ 

k<o ^y \y^3i ^r• <SsS ^l>eJ \ «L*ju2<1 <*3j 

■ ^3^^ cflj J 3 '■* 3iw^ j -^; 001*-* DNA ^ 

.asc^j^ 5 '-‘“"l “^c^aj Uc 

(3ljlasl>- 0^3 fr*j 3 ^^ 3 *J ^3 al 3 +j\ ^ k-uS^jc^l Laa>cj» 

\aji£ aS 0«“*l ^ C?ja9 Aj Cjl*^*iJ £y I^.IlXaa ^^ t iASjI^ ^a^** 

0l y<^» \j k oij^< T '>-^- n as|y ( y» ^1 




rx \ 


ij&r 

4^ai A.I>'LLi; oL» dl> . 1 uL*> 4 j \jJLq>’ ^ i .^-r^ Jr* 9 ** 

Oi J fb4* (S y- oU dl^ .J T* jlJ4j £>)1 j«z>zAj\ 

_pJu»L>- (j L^-i^^y^y ajj . «ad> <c^-lii» ojy?\j 
i?Lu*y| ^>J. a^^ 4 -* jJUjl 

l^sl^j O^.wLo U ^dj&’aliU 1^3 \ 4.5" £**»\ ^l^-Sd Uj \ 4»cJo 

OaU^*1 b ^ ^ \J-^t?" 0^-*°*? ^ 

a\>* ^ <^^b> ^i>=^ «^r$?- 

C “-\ 3^ J*-*^ ^ y* *5" < y - ^*-^>' <dd5 (< adp» 

jl b 5 ^ r >- aJ^ y_^» . ajj a^=>.j ^ <J>y*^ *$ 

. uXlI^j a.5 ( J-“»^*’ c£jy^* ol*d*^Lj 

jju^j c£jy^ oi*d,^>yl^*if45o^yy ol^iTjl ^y 
^>a &j jfi*\j^\. syt'fj* ,3^—>■ c^*^S» j$ $\y* ^3y \3^ <£ jd~*? 

Ji\<s~jji’^\(s* ^*3jy'yJ € 

£*£• y$ c £^t*yjy*y^ ly^l^ja • ^3^ zjy* aS\ j 

al^-* jJ l-w L Jj> j>- 3^*b y 4*^1 l? j\ J~U» (( ( ^Lz.‘>t.^S * aJ 
( ^ M m CJ\jy i£\&tyj^> ^>.b 0^J^Vy.^a I <Ao cJ yf*» ^ Oly^* 
*^~>\y * fyjy'yj* 3^ J—^ Jy\ . a.^ S~y*» aVy ^ 

45* ^Uc4i t^yjy^y^ O^ aIsc^S"* j! 

4^ < J$ dL ^ 4 j ^jjyAjjS « ajUiXi; aJ?-U d 

s ^r , j- :> ^^3^ ^v3>*.*/ '</• ^yr^ ^ f J*.^^ 

i£^4*yjy A yJ> 4 - i ^ Jb ^^ < y» a>>-^ 4 ^^y^V“-?3> , *J > ^ < aj^^Ud^^i**. 


Ragwort _T 


Heliotrin _ N 



Col jj 




^ c*«»i a.J\ 

<S >.*1 . vA-1aS" 0 1<o l»- K i^J LoJI>- 4.i J-j Al^AiC-**".}^ Ij ^IaX-J 

Ji>_j\ pj^_j^S'dl,jl c—1 ^ 

Ao (j* JLoua^Cj a£j 4j Jalc-4j l^Iil^i Ojd^-a^r* 4 *^jl lj_ < l^Ii 1 _Jijl 

jo • ijAs* O^jl 1* a;U^ U>- 45* ^I^O^jb. (wlO) 

aI$L aJ^LU Sa>3 


^AJ _y°JJ^-Xl> -s J LailU J 

SijnJ? t j~S”*» di» • v^J-O 



J JJ 


0 Us ^ 4-Gl> Ij»J < ^^ ‘r-^ fj>;/ S~^ s 

a^L 1^>J 4_ft.^ L>^a? ^IjIaiI^* ^ I ^l*i <^1 ^i f!o,>o^lM c*-***-^ 
i^- 0 a^L^S- A-.j_^L.o f_ j3 ^ ^ J*jf "to 4.1^5'*. AJLl»li 

j* • °Ai oj>*j £ j v' 4is^°*c->=> 

ai>- li_ db 45" Cu*l ^ ^C4i l_j <£b ^ 

j*l £ jCa * j~^ s W • ii^Asls ^ oj 

crJ^-Oijr* V a crj£ibjr*j* 


Deficiency _\ 



rxr 




•rr , ^: c ' t£^>* 


>0 


• ^u? - * <r~'^ Oj^T f J*^J uTj 

oiA-iA^JeM.^uS*"01*1*361 ^ai- |iA*j4*>s.^—S'<_£ JJ}■*2 ^ 1^.1 ^1**> 

(Al>- ^licA-j ^J a < Jui l*^.» ^51, ctXjj < iAj^^.j ol lAi <_J {£y> c£^r* 

4.5^ ^(S* C.J^** 0 l a ! c '‘ J \ j\ • ^s J^ A (^$ A 0 ' C)l*«».ii ls_ <^X*s 

1 ^ ( 3“' fi ' J 1 0*5 A^"^J 1^5 ^La*» l> lX? (£J O IaO*~£.S 4.J lO'*-***’ ^.*«**»AJ J l;>"^.i 

*S"oO otA**< i_^w«jwa jlp* iS 1^*1 (_£ 1 ^s X! A.*^l ^ &J>J*J1jS . Jv^.^5"^•*^1’ 

(^1^.1 ^1**. j' U;y 0^-5" • «^Ulaa»\ ^ll>^**. 4.5*H** L$\j* ^ x '“ 1 ' 

OU^JLTaI^^^S I ,As j\$ -ftj” jU-J^ 5 $>■ Jj\»*A(£\^&\i 

• a O^ fl ^! 0:0' 

Ol_*0*JLr iS^+Mj A.i <_£l^l«Xa __)l I jZ+^>" ^-s 1— *- o - w^ aA.^*>^ A.j 

jy*j* L^U'^L* «^0 X*^M <jsj . C^Ajiy C?jO'-4 

0\y f j» i *$i£sj\}*j> l j*?**•*> ‘ , * i j*<j*Crtj\ \j 

tAb' ■ ^'-?* J^** 1 ' j' JtJ*~ ^.'■-15 Sjtfe*.* X i*z\ 

& ^*1 Sas*!* oVMja ^J) [^y-tL^.i>-j[c -1 j\ OH 9 j~* 

jl ^S 1 —{'"~~&^~ ^•<-*-***^ t ’ ( U ^ ^>1 a y '— A-S ^ 1 li ^/L* j-o-Z* j lX>j '—&->~S 

•1?4.J (AaAj ! \^ L-^wu^J ^-o J^-1 Is 


;iO'^ uX5tA t"v ) J3t^ 


J>\ <) ^ e t* 5 

Ol*Hia.aj| A.0> 1 ^s UJ OIaOsI.5 ^ 

U 4.»t5 1 U A.S*Ji;_5 \ jJL.^.^- { tVl^lj ^y\b\ li l^vAlislS!-«! j 

r <-^~$ A oL“0-' • 0 ' J C*^li 0 _jUj o^(-c^.r^U3 0' 

i^SLj^ji . (^)l*LS*^,> sJuj X.Zj»z.^SCJ 1*1*3 0^“^* t —'O -0 0 


Urethane 


Nitrogen Mustard _\ 



Coljj ^ 


rx i 


<jl Wy .p .? c^lI^*0^'^ 3> c5 —^^>^ 

^1> ^S* $ (Jac<*^ c LaaS^ I ^y.*3 -g “^ ^)L>-**<li • 1 c*—^ 

^ ^3^ A.» U^> \ (_£^>tCjl.> j.* A.S^C-o-'l (Sj*^ O* ^ J C*"*! 4_L-*wft 

J^ \ j* ^ 1^5 UJ Cm -\ oiXZ oOo ^jU p Lfcjli 4.CjL»- . ^ jli \ 

\~a£.S~aS ls|c31 jl . $ <,5^ c <£<j>~zS' i lxcI^* ^Lol^ jl_^^l $ ^[m0j\ aS 

iAj ^^ ^ 1 >—zjtS j^L** ^^ L* 4.i>-LLwlj 5 U 

4.5 ]? ^ C<—1 £jly (j* 9 ^ j ^LaJ 1 L~a_^c 4jy*^J • (pp J^* 3 ) 

iA5le.>^S" 4T 1^ ^&JtS A-S (AJiAAl*^ t <ACL» j j9 ji As* ^\ i <y<A-LoJL5 

*» A i i S (jl—*£> 4.> C_jl —eS jL-*i <_*> ^5 L <_J iXUJLjl^ iAJ^^^-oJ ^»1»bJ1 jf 1 

• cik<5* jyy 

JikyStjjjj\jy>y Oijfsykjs *\fj\ ( J**i 

■?<yj3~‘1?- : ?" 0^® t£ ^ ‘ O^y^y* 1J 

lf-o 4.5 X. 4 .*Jj1 oJC ^4^J l.CJ’ • Cm*.<J A+S*y (Ju U ^3 Lm I 4.» aS Cm**£> (j\b jj* 
OtX*4j OiA^ ^ X4 jC*! ^y> ^j-Z^l^jily ^Ou ( C^jI yjk* O^ 9 43^5 

(J*™ ^>PP v^">* y^y 9 

-.4* oU»UHm<! ^j_I . CmuI o*xz> o^Ai s $ o jl 0^3 ^ ( 13^5- 

L?^jj-®y ^3 iyj.5 

y-o u^at jy j> 31 -^ ji<-^ i^jy^ 3 ' b 4^ c—i^^.?- 

3U j? C^->- 45* iA-Ll^u*> ^s^Iaj 4.>-^Xa 1 . O^S ( ^»j\.C-\Ai\ J*M 

l» ) ^Ij j 0}>- 01 j$ *—S !<.;.» Leukemia —\ 

jLJ^Jk$*t£Ua&l j^-»s>«^ Ar(_fiU J~a ^J((_.jl5C1»^LsJu*J^ o • ♦ ♦«• 




rr o 




\j 0_jUj ‘ $y?2 O^J J J5*y 

i£ C*--*.^ \0\ Ou-o-io \ ^ j\c? S^C^^lo 1 Jls^jj.5 l*^?l 


y~Mi Ij |jlL C-Ac j) iAX\j15jL*< \Z^>" y>-u Cjj tflj ^_1 

S*^ (ilj J}*5* 4 ^ ,J A.avfc 4—S" ls>cs \ ^1 . iX**S "^a ^x*«»> 

(J(“l*>.|^} < l\.s1 «<XI> 4jjc*Ii <_£^lc(ibj! ^ \ uL>4) <J^) 

(J*M»l5>“ fj* jz?* ^ ^Vvc** ( j.^^i^ 1 ir crtf’ c5 c y tfjjfc Oi' 

Ujijii;^» \j (Jj\ d\**oy 4 >- (S<Sj^ *£T 


£-■***3 (^|a>L.^ 3 ^LL <C*~.J£)li? J*» oj y, <U ^• ‘-^i^-* j\J* 
. iXi *\>| ji” o^LM (^IAj oJSj \ (3^a3^i ^■S'^jl.j 




jj ci f JJ 


Uj> jUul j! <_£.}UsM U 

1^.5 J 4^U*.> \ jl . Jj4.» < 

^yjl ^ikclsZ-^-«5 4>-/1 . Juj^S" 1^ C*?ljj) £y> JJ.I <-^> 

Ij ® (jj 1^ ^ J5 {j* ^ (^3 i •A-«~»-*~.Sb ^ (_^'® olX*j 

— 3J$* tilj 4.> C——--i <_La$^.5 • (A^li 

e- /— 

j Sac 1? £**>& 4.5o***>! ^jiXi Aia>-L*> ^ 1 ^ jj ®^|aJL*.^> 

(* — -J«d fr 

4.J I jl ol j**JO ^1 l^j 5 jSi j\J$ Oj J-^ lj 0=*=' cXil^Ii (Ji^.»eZa y! 

3 O* 1 1 j! <_£jL..i*.» ■5 V >^‘** ■ i -^ 1 L —> jLiol jjijlftcl <_£4-o_ft> 
y ^ i J l***^- 0 ^ y O^" ‘■^ Lo«* ^—**a> yl^> Oj Oj^T ■ C*** , loiXi Ajj>-[ji^ 

. «4A <0>LLw ^ j>- a.j 1 £y$ 

yp^asJcA 5 jli $3^2 j? (yo—^i _}**** C«j 1 ^j^jX-O oVU- 


Cytoplasmic _T 


Nuclear _\ 



rx v 


Oj joCiljj 


• C*-*.*-* • C-* 5 } y~^+» Co \jj ^^*^s>vi*T (_£ 1^.} . ACa-^eC? (Jo 15 

^r - -? ^ <J^ c5^ a <*/-?-> 

j^4.5"c»**' 1 ji 4.1 Ls ^i 1 ^i iCa-*- 0 tjfjj • '^~ < -^ C*«-*«o k J'4"*“-° dd^wAi c^l^^l ^ Lo 

yly* 4iCi I <^.}b J^AiU o^U C^lS^Hfi 4^£> 

(^»_l . iA-ilij^la &J>- j+j* j'-Z-*.* Alii y.*^» C*!^ L **»J < C***!^"jL-* 4J jj C^lS""* 

>— 1 ii«fcS>S' 0 0 ^^° , <3*^-? 4 ^"" ^ 4l ’ c—C*«““^k C* 1^J_J 

(j?^^--).> 2 C*- w J'b 5 Jfe <_5^~- < ^'-^ A -'*^^-° <—1 j 

Al-S*!^’ <„£,>l_C ^" J ^A.|_jj^" iV_«l 4^>.£> A,iib ^L& jl C**0'b_jJ&* ^5^1 < ijli 
C^ilc^-.^ C"*^b Jj}^ 1 —* >- ^ £> 4^.^ Ail} C**"^l-> J 4^0 Lt^*^ C'—J,} 

oO C5^■? ‘ J^ J 1 *>J* 45 lj>jl 5j& }\ &**>. AA>1^>- 

dll *S K j‘y>L*.A <~*Sji 4.1 y? *$j\ J^U- iV_jl *$>■ 5 A c5 "‘l—l 0_jU? d^J-? - 

• 1J A^b o^^SVil^jl C****}^^^jb 

4^-.—° 4i-.*u^j Jo ^?A Ja ^_jC*« Ai>!j9 jl ^i ll> 4^.1 1 sla 

^ 4j 01^-bb.*^J b Ai^b dTC*-^! (_^|4.i**«^ ^ < C*** 1 ! ^-o-vj jl-> y~j.^ Col jj 

>4-0 1 Ji 0^* C5 J _^"’J^ C^~^ A Cl 4 ^* 1 A«s> J5 A>o Co\^_j J5 l^j ( 

d^-1 tj^T *■*' l_j ijlJ***^ • ^ $ 5 ^ 5 Aj 

-^J 7 ? s csd^ ij^j^ *-^5^r . Jill ol^j) 

^j-^SCjuo v^Sy 4.5C’ \ jL>^ (i* J-^’) S Ss 

(^U^Ai (jU 4 ^-^ iaA9 S t ^j_*>4js» ^A J (ss) c^U^A> <Jf 5 j>- (-*-5^I*i_ < l 

,jj_l . -A^ AiM_p“ S l_^c-^ 4 j>-^5» Ss l^—_ j4.?»^>- : zy?-} ^ 

. 4la.5tlj (Jjli yL,** Col j\ cJ^*«Ao ■i^l^ -0 4 ’^ 


Reciprocal process _ \ 



rx a 


_ ^ _ 

aOJLS J CaJ 1*3 AjjbJo ^ <A-o| j9 <^)L~a J^-> 5 

j~> 1 4.5l_j^i 45 Lx-if. 'A£a C 5 -° oL^ ^j a^>° 5^ (^. a* . c^*l 

z\jy j$ U 5 ^ 0^+ ^ *i c $\ j* ^ a^jIa A^^y* 0lA y^ 5 

. (v© ^ vi — XY' 1 <J^) C^»lj^> ^Lua-J!* ^51^ uxl>- 4 j ^Jl> 

4-*,9^5 l_ ^~j».JiZ>- i^}tX£ eLw j.l>* ‘A* Lj a 45” ^jiJJ 1 A Oj (S^" A-* ^5"** 

c£l £-5^ Ail^* _j <y» <S^ 4 ‘O^T (j~* C— \ <_J U a 4.i C«-J A . A^^y 

A^Jy _j • 1 -^“' «Lk*« t AA (jpe^j lAli L>.fl» < Aa j 

_4.j a £)j <->Lcja ^4>> £)<\£> ol**« ^jV a^^j! (^^-t ^y.5 * ^>^<y* aa 

45aa SiU di.j_ Ij ( Aa ) al~« ^ «^i j^Jlfi> J> db . Ao. 1 ^.<J 

A*»_>A ©♦ <_,U?l>. aV_j! < (\—A* J^-^) ‘AJU5"ya ty-5”y 

Cy’JJ O^^T a —aa •A'CjA ©♦ _j »L^* 0^“^ <—^>-U? Aa ^a J> ilj_y 

4> y5l lal , ( \Y^ jj5l^<) C**“l JtX-L* J_j| Oy^ iA-o U.* 4.s»e—o . <A^ <Al&l^:> 

^aa> I l>- o_jUla *^a€ (x — A* iJ*^-*’) a^*^ * (j - wX^l 

aLv^i . iXit (AJLft>!^>- ©l —tM ^)U.^L>’ iA>-l^ ^y*^5"4^.A s_^ 5"y IjA • ( A^> 

£-jl>- aL.j j! 1^4J ! Jji 45(Aj i aa ^ ^ a 5* 0 Aj Uo dLCij 

-? 6 ^r“ c^t 5 c-H-s*- ‘Aij U <!*/*» j 5 . vAJj.^» 

«j\(Aj | (^) \ 4 j j^La A £jj 45”* i y“l j ^Us . iA-.A*« ^)L*JU>- 

^ ^55^5^ oJ y ^ <; ?' 0*A-i» o^a 

A Oj oU ja ^ ^ol—* 0 ^ aI^-^iA>1 1 31 Jj < c^l J€ 

j*.‘> . 4JIs>-L*< »L*« oj^L)j i iAj Aj ^ \ j| 

i . ^mS^sjL+m 4J ^jlA ^ ^*« l» La 45”"A^-' ( y a 


Ephestia _ N 





Oj Culjj 


£ jA js c?^ jy^>- jA JS o\y^- i OjJLsf- jafi OJ^fLj _pl* OjJ*\ 

O^y?- oz** 0^ • tX -' LS -*‘ ^>~o i> 3 J a5 ^<y* J*\>. 

o Q\*%$$>-3 y j 



1 ^ <u**J ^l> a.j o5l j (S^-{ \ Ojjb' <j^—^ \ — A \ J^-- 1 

^7 0*J.J ‘(N - A\ J^i) j\j ij^J *5* y J>^" 


Limnaea _ N 




-^r 5 i ‘ ^ J^**y ^ *> ^=" 

^^£***^3 Jd^a> DOj-c^Oj c-i>" l? c*^^_3~w ^>_^U O^jo 

Ji^jyj . c—'li-Jifr d 4.1 3 D ^ 4 .o^«^>-i_3lX^ d 

(_->.>yJ 4^J 1 ^ jli iV_jlJa*9£***t|Dd Ij DD 

dd <^jyj j\y i -**2 J> ij^-O'* 4j . sA-^li 4Xwli ^~ila O^y*" 

• •* J3 ^ J> ^<~*>- <_j-U=c^ jU iV_jl iai.9 

j>y>- <_*jyj 4.i «^yyj 4!^^ 4.1 c?^jf5 vJj^ 

j)i . «ULlI*-| y L- ^ 4 j AX 4jJ LU-o li 0^. y?V<yJ Oy 0 ^ 

_? o^U ^ y ^L«lir oLCluo ^ y*^ O^y ®«sLy 4i*^» 0 l$Ci ^yj 

y.> L*^> 1 4>^ii J *I. iju*"! «4i \z$ ^S **^Sai jo y> y>-laJ y*~ ^ 


> JjL-2 > . ( 4_U.J) ^l Jjjb- ^$.A-» 04^o^r*4-*>- ys^*£~*\j : A \ j£- 
O^’l; <J4-» ^y _ji x£;L- i ^*-=r ^y JA* J ^ 

C**l^_5 iJj Jk>ol^lCw ^ 4l9 J?J& j$ J<_,Lj eM^ y 

y3 b OJLi\yji Lfr4^t> 4^A _» 4^9^£j flaw I ^SCJCai 1 y_J < 


Hermaphroditism _\ 



YT \ 


Oj jJCJ'Ijj 


4a^\iA$**jLLS*""Aj A .Z^uP* Aj AXwJ \^ A» l^L-a A ^.tb a5”^I5^ 

OJ j.£> a.d J5 ^**»^(i^**« £^> Ij^Aj ^ U ASGisL^* ^sL c£:>jG < 

Ad.>- Jais aIL*,a . Oj \ oL«>-Ai Ai 1^ 1^5 1 jUlSl ^15| L 
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f »D f Dd f dd 
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&$ L^-io Uj I ^ji 1 . L*j 1 X»zJZ < ^lc> <s 

‘ *jy* oij^^ • £—I °*\*<j* ^-=?\ j' cs5^-*"-?j^-r* 

<iii «ljli . t3'^~"’) ^'“"l ^*»«a 1 ^Coi^" olX.^JlS'^j 

• ->JJ> ’ C^* ^**0.^ *;/• fr-*" <j“^ c..**! JA- 

“U.^ ^ j\$(j, A 4XJ ^ ^ ^ J _ js \j 0\y^ {j* I jl <xU^ & 

^+* j> ^jj_! ^ $ i iA> 3 ^^ i Cj^S l^j^lS" ^>_L« £j\.>z.z> j> <^L.^_j4j tdh 

dl» »A-Ll5” & \j . C**"l 0 ^j(^ l—^o^-CS” c?l ji 

\jSj.>- ,jlflsj>- U.il ^SjlL*j O^U ji^yaya^A 

^ ^Jf*3 ( 33$ j\ 3 c£^-4? *S Ji 

^~a\ cA~& j>a&- . 0JLi5"^jo 0^^J3^ LA 3^cT*v ^ ^' AS ! m j^-* 

£)t> Cj3^ • <jW*~» <S L<*-° OiJ^tuS 

(_£ilc j! L^-O C*'*"! ^ C*Jl> oJu^tS^ 2 

CJjya>^i k ^-S J U1 y>- . C—1 k, KJJI C*a>< dL ^oJJlS <J-*lc . ^jjl^ j*^$ A 

1 <-*-“’b o'XLiS jjI y 3 '■^w^Lms* O*-^ 4icS" 4_i c^**j jj* jj-*-** 

^ jli t^^lc Ij jrj&jj** Cj I j K Ay^rlsl^^ 

1JJ (2) e^uuMjS a 5^ o^-s^L^^UcflJ L) L*| < (A> I a lX^JIS a ^o} Ij 

^UI^^Kk ^ KK CjIj, tiiUiAli.S^ j*\ IjJjS txJ^rol^j ^1 iA>i»l» bU (*1>4 .j 

t5 '^3t > 3^^‘^3 1 < -^kc5^ jlAlj| < _ < ^j_i ^J^i^jl ^■"'^ 3*T*‘‘ i ^7~‘3^. 

Col JJ J I J * b&^Co 1 J • UM . J 

Kappa —X (c’j^ <^W»T Ol_ ?? s> = )Paramicium _> 





Oj Jj Oi l JJ 


<_£iJ&4.>1,> a 5 ‘A.iili (jliJ j.Ift-3^ Ol*Ula^ ^ J 0 

^J^-i 5 ^Jj.L^Aj ^ ^1—^1 1^,5 1 JIaIj1_j k4>jl.} 



^wljU : Ar J^ 


J> li\^*3»-j,> JaAS 4^0* 1 . 0—1 (J^ 3 *l Jl**>l j-^* 9 

0 \,\1 j>_j t c+~~j y$ j^Ji ? 4—1^ K bj 45*(A)U>^51j 

4.— 1_j 0 l» < ~<-J j4> b^- 3 1 idij 4> Oaw) O****'l—^" 45^0—1 eO— o<\i $ 

cruise £*H c^t ? y J Jli cr^ly ^ • c-1 

-b _^1 l—»fr.>lJ -j . 0—1 1 O—o 4 _j (^■^^^>1—^' (_j^®) ^ $y^~ ^ 

^ll5" 0 l^l>- 0 *_jla-°jU4 jC*aw ^ o? »—L 

• (f 3 *^ 5 £*~~* J«as) 

oUl Jyo— Up-dLxi^5*a> > _;co.iUj o*-j al ^ 131(3“*".cM^j^ v o ^y 

o^ ^^roijfi^it^i^siji^ -aSjis*^* iji^^m^^s^^isAi uxjjii 
‘ 3i^ 3^ o—^.1 • W 1 ^j» { r' z T$» 

c^lj^'ol ^». 43 C—1 jr_j^o l^LU jy O—^>-y> ^^Jt 3 W=ylj-i <Jj 
}> *..U *JS fjCs^ <^5 oly^ ^ oil 

(_£l» J^i Sj\y>£> jl^Uii ^ <£ Jj’^i <4Jjl^» ^” 

jZ^j £*>\jj 4j Ij i^l^® b } ^ 4^J 1 b 9 b y * ^ Ojlli/O 

ouli 1 oL-^-ftOS" 4s*e.*I; A^llj 1 JL.1>1 _} O^J ^5" 1^5 1 ^lt4*j O-^-i 

^li^o^l^.* jl^lo^l ^ • C—1^lf-> l^l^jf 





_o jj cj _jU> U ^^SCt* (^Uul>_l Ji <_J U 1 ji j ( »^_i 

^l/feL^"'" j\ ^^ 5 j\^> 

^*uc ^*>_ j 0 $y 13 ^ 0 ^ 5 1 * *A-ol>_ c y» 

t Sj CJja <-V»J^jiAli l* ^5 (£5j\ja j5 . C**»\ 3^—*^ O1^ iaJ^j OjkA9 

^I^-L. 1 jli iS **J)hjL ; ~ Julc/l <A> 1 J^c <4.* ^i>- (< ^i_^) ^ ^>-® 3 ^ 

. JcLoJ'^ 5 ' C£ j^U3^j£.£»j5"4j 4^>eJIS J_j*tft=- «^U 0^^^ 

Ji J.AJ L**j Ju!>Lj ^15 Aj>- j£* 1 L^»3 0~5* (£j\*a>ti\ 4^J ^Jw«?l>- 

£■3 /4 3 I ^ C-J! <_£** ^ C*"l 

^ aJI>- 1 __avo (3 ^ *$£** m \ 'Xll.».*■ Cjj\a+* 

—C^>~\ji_j t c*5L j^s £ aAI^.^ d'S*'*^ ( _r , .^*3 ^ 3 J -^ 3 ^ 4Jlls*jiA> . c*— i 

iV^jl lLwL Jjj\-> 1 ^ C«*l Ojlil* (^1 — %*»*!>• ^ ^3^1 0 ^^ 

_Aj ^JU .>-1 ^iai A5"axj 0 l^^i . (^I»l9 vXliU) lXC> J.$3 I 3 I 3 (J^ab* 

3 >L-—° ^L** cJljj 3 ■ c«^3<a>I <Ju*Kr (_$l—fi>jj*j 

• SJ* \ 






^^•■J j ll \j l-o (j \ ^auj} j £**»\ ^90 j[—3 JubI^o 

^ <A-jll «*»_ j jl . JU**! jj9*~» ( ^1—• 

^Jblj j^j>- j I—fl-° £« jJiH j l—^-L.—5 Axillae C**"\ aAa>- 1 j\ ^ 

C£j^<3““^ oUl| 1} £*>\jj . CjULT" j olj Li| ^ 

c^lc-tlj^^UAc <£\j i£j>" 0^ ^ J^ 35 *" a53.s ( 

l^.j ll$^ t jl A.li 1^5 ^5" J)1 A3 Ui ,J„»l£j 

< JiloiXo \ _p ^3>cJ 4.1 £j4.» a5’^sL 5‘^1 j » jj 

. C*>-\^ j> ^^3^" 0 \ (jrjij 3 *■} Jaiis l»=-o 1*1 

a5 wwj! ^\ j +*jo s_A>cI>l ^jJ \ 0 LoI$j A.S jj^ai JuilxA 


<£^t* J3* a *‘ > . ^ • ****i.j* O^^ 3 ^ 4 *; (j,*"^ J3^^. 

C^\^ J$ J> c£^ j>^“ JZ ^ l$> \ (^•‘^ ^ j*IU <^i.ll>iX 

_4ib_i jL 0 l«aS jl*aZ>-lA.> ^x*Jb <_JIrielo \ J yo\ Aj>- 

C>\ 3^ * ^^C5' a 0^- i (Sj*^*3J j£->J> _;U J* c— \ 



cJ\jj < 4 * 


rr *\ 


iS" L^> 1 ^jfi> U» ^ ^*-4* & jf 

0^ 0l^luX>l_>- 45* (j* '—^T5* (XL^j^y* <jfjLu» cr^" , "^’5 < 4 

\j 4.S* t5 rLLo ^Tl. *» 2>*Vj\ jl ^-.i < ol 

1^.51 jj> ^ ‘XiAli ^jl a;loL cf5^ ** ^^ -j’S** 5^ J*t\ 

^lji*T jz ^^oOjLc4i . jj-jU- (jr-^i' jl^ji-j I_gj \ _j <x2> 

jjI-CsIj y jL« }\ y^> 1^.3 \ ^ ' J $Lkifi>\f£-jjf& ( £jZ£* :: > }\ j\ 

4-*^ 4 Z$j &l$j } ( ^JLtfl cSl—iu ) £L£^ <AAa! l^j i_£>4l$ Lj jjpjL* ^*5* <_£l>- 
. C*$L Jkl*!^:>- (J-jL*^b>- ia-c>e^(J I U Q \ $\^$1 
K \ 5 <— j$ j\—> i yJL~£6 y olj^iaS 4S* 

ji^M y jL* l_ 4*2 j <x2> 4.19 y^ y> j5*4j Os1j_ ( \A0^I ) 
4i.^-*^o k_jl ^a\ (AOj^ ^ <_V*-£4i 0 ^ 5^ a 5 l*^liui I . ^/■ L» jluJs->- 

<y U;r~ <>-.?-> ^ J* 5 ^ • ^j<y» 

45 ^VlJ**i . ( y.^A» obi&o\ j&^\*aA iXi^^A 

: ai j.j ^ crte <u r*5 

<J^s>ts»> ol^-.-A j b I ? uXJJL*Jb 1 4.5 ^4 La* \ l) \ 

?iA3^V^14j jUliljj li J^U* ol U I — *G‘ 1 ^*^W* _ . lluut^dj li 45^ L.^ 
0 L aSj} 4^5U>- I y~j ( cOi) Is^j (XwlU 4> jUjo 1 0 LL5 j5"l 


• ^idMcXJ 45^^J^Is y U^> 

a^U»l 1^3 |(4.i &Sl) I j! ‘ (Aila^i ^ JlaA J-J oVI 4JL.) 1 

C5*T^ Jj\ L-J ^ ^ 

• 4^U u^i ^ cU^» oLj! I^>J 


Survivance of The Fittest »_\ 



rrv 


£'jfij °bj (jUifi. Ja 3 




, Ua 9 




J^r ^j> 


\ d-> \ ^j.-—. jo cdili ^Lf, 


e^cr- 


. O^Ai4.i ^ y t li> ^iiZ*> jy~*±\ A.S C*d c^-A-d J* J^&r ‘ ^le^O 

w ■ ^ ^-is A cr^ J.A“" 0 ^d-“ a^=> j* ^* 5 * d Oyb+A d, ^l>dh ^jj ^p> 
Jy& jy> ^ 3' J-*$ j* s^is* ° c ^ & J* ^ 

<Jb o\jdls- b^T 1 . J 35 • ^ is A ^.^r 0 3^ j* 


J d ly yb-A 4.1-i j\ . jjS^A wxJ y 0} j% 4.5 !.> Ij_ X*Jyjyi '•-“ j*d I4J yb^A 

i y\jb 45 C—*0^*1 I yjbir^j** tj~* ^jb 4-*\$\ d*^ 3 a 5* C*d 


• syZ> 

rr 5^ A^*.i lil* eJ, r^ J yb^T J^\ t> j j ^ 

—4.j J^f>- < a> y\$ ^ j>- 4.5” J^^>- 4.^cJo ^jA 

-** cdj* cj\ ^—*-*> 4^<k* ^j,j 1 4.S" C—-5 J>5 ^.V 17 

4d>ls ^ A-Zst, J^d 35 d^lc O^jdd^O i^ 3 .0^ • ^3^*“ J ® 

c—■* l^A-j jL» 45 ^dj ; cd o_^ ^-^ 4 .* j^ma Uj 

^y_\ i_V.*l£j c^lj.> fjV fl—i> ■>!*.* 4 ->■ . A-U5 ^a A.J y> 4 S (£s)iy\ ^5 fy} 

' x ^ i y i t_r^=r ^ csWiz-^ <J$ 1 35 s 

U^U^U J,l(^ill^c^» ^UbUijJi-U (_^1 ji jI^jco 4 . 5 ” c«— \ >s uU L* 

ol ^b“ a fc) 3*^ Ct* C^ 3 ^ CJy^'iUA (i^jjy JwO ^ aJ^Ail 

(^ 3> 5 J-«*) J a ^ f Oy^ 45 c— 

(J.^) C*— 1 O *^ji f* ^ ^ c£^—yj ^ us* 

f* 4.1 aZ— do j> <£\-(j j '~~y^j' • (^**** 1 ? 

li < j, Ji 2 i c^^jb^AjJ. Ljl^o tjyyj^ <£\j\ ^5^) 

j>y ^#> 4 o 4 z^j\_j V 5 3 d; J .d*d^ yo*^~ ^ ^iSjb* 0^*3 



CJljj (Je. 


rr a 


^'.W 5 ^ o^l^^Vr^V 3i^3- ^ 

(0 : ^05^ ol^O* ^Jlk^ ^^>Ja.i* a5^ \j ( Jj cJt>-j\f>; .c^\ j>^3 

M-*. ^ j*\j!J> >JJ 45 ^ (x). 0;^> &l> J> li> j* <Jl*» 

L.>- . <A-JL»*> O^"^>1 ^S(J“^(l) • 3»^5” 4j^» tXlk 4J^> 

; i^_5 1 ^ "^t' ^ 03 0^* , r~?J 

^5l^5j^ Or* o^ Or? < ^3 Of? ‘ 5r* ‘ ^3 

5 liXL*|jp- ^>*_j4j^J all ^ _j *Alii (^IfcAj^i iA>_^» (^J C*A>” (^l^.jj L 

C-i-^ ^1 <-*^5~ j* • a>a ^ J“«- c ^ >$>* p3 X^X^X = A^ (Sjjj f ^ri 

<_ri ^j>.? ^ ^Ip* -V?.? 4 ? £> 3 ^ <^-*0*3^ ‘ f j W cfL-^ij l» pi 

ck/ j'LS^o. • J^^p- pi X X X X X X X = N*\ p* iSijji 

oijl^^ ^\y\jll*^> 0^ • s5^ ^3 j\*^ 3 t^o^lS ^l—s\ ^I^JU y o 0^ 

«^o ajsbS 1 aliL« < 0 ,<s ^’ (£^—tfy$y 1 c^~ ; > <Ai^la 0335* ^*3^ 1*35* 

i—«A—.. a) 03 N • * 3aii5 O^* 3 ! 45 pl5 (0*^ • t\A>l^>- ^L* J ^L-*** 3 < e^Xi 

a5o-“^ j31 _ji 3aO Ojs/* c3 ^> _5 (o*“ • ^jI-a-5 ^ L-i .JU—£> 45 4_>tJ 1 jl &.s»t> 1 

o/ii/'c£lfrr^ jj\ a 5" ^C*-* iU*i 0 J J^i^ • £*3 ^.; (_r^ 

X X \ X \ X \ ♦ ♦ ♦ ♦ ♦ ♦ jl . 5^1 u\*>l y>- OjUc JuaU-jJ 1 C*45" \ * ♦ ^1 

OjL.c 45” lA-i O^3 0 j ^ c ' “3" ^«3_j • ^1* (Xwp U 

0>3^» dij_ ^ 0 ^ c**-lj <JUa— ^ 4-5 \.>acj^ 

< ^^.JtX*l_^>- y^*-> ^3 5I \-fy.i!yj ^»L—51 3lVju AlJ 1 .... O^-^--' 0 0^-^-* £)y\+~* 
J} ( 4 _5 ZJJ 1^ 4> aa , Aa , AA ^J^Jj ^^5 4— a j A j3 1 C3>^ 3 

.(\xjO) c-l^Ul. ^y 4*« dl« iAJ^I,^ 40.£> a5^> 1a«9 2jy* 







rr\ 

i '- x * £> ^ V'X^X^*^*** l^Al 1 4j1 j\ £*&>- \ ♦ * £) L» j 

(_C_«j'o^d.**••*-«»>■ 45"be# 1^1 . J-o £) w j J ^* <s 0* \ i>AC 

C^U^J 4., _Alj\y^^o-5 ^9^ ,j-i *1—\ ^^5""Jo\ i^Li~j* 

. uX5^ ^^jysj ^>\m9 _ 

aCh^c^j <-?^? 0^j* o^*M 
ll 4ls jS*" l^-j \ ^yi ^I-Jlcjl (J Vfr&jjZ* 4.5* O Jo i ^9 

i 4-L5 l^» C^^ I > . (^,?cIo _j C-*~^ (3^) C-*»>\ oJo» \ ^3*Ti j jl5*”l> 

c—1 J-& Jj^x^ s:: :* ^j-^ti J^^r* jl 

• 0 \ }\ 

^)L* jb[>" C-j \m9: Cj L>- y» £s*~h ^o s'j* jl j*'*** C^h> IS 2>$>"i I 

ol ^»_1 l»_ \ s 4__5"C-*-l jlj ojl j-e.fi> jl (_£^>- < *!>-[+» ^>*1 Js 1 J 

fty.lS* ^ j ^* 5 ^ J^yU^JaAS i:S>-^>y ^\> 5< ! 4J L y*ll^fi> t J^'Cs £^jS j ^**,u^> 
(0 . ^lfl.5 4.J fj £Ltj> Jo»l£? y iA> ^A^r y C>\ <—-*«Ijl* 

( y ). JJ.-.5”4^.>-j.) oJJj i_^>'^ ( J.^i$!j *5" 1 j ^JZijJL+.s <XL>iy (AS jj \ OLiJ 

o *.}^ ^.j^ 5 a5Cj \ jU- (jl^L>i_i 

j} sj$ his \i+ ir ‘> (\“) • a \j* ijr?*.:^ S*& 

i ^SA.J ^io-C oU*s»ji ^^j_a 5L ji 0_jli> aSCj VjU*-^ 

^L-*>0^5Jj l_jl ^*^!oU) IU^45iA}Ui^> ,c*~\ 

1^.3 \ <iio dli t5*“^ w ? J4 ■ , • <A3\oll5l Jt3leAd> oiji \ 

C-—i^y»4o ^g-el^-l-*’ JH—1^-1 ^_U<Jo_i ph&j Ji 4^jU^- —\ 

cTt^^j £> 5A- ! Cl^L$^4r^j* i j\) ^ J l*> ( ^- a 






rt* 

*G \ j> oj^e. JJj> ^»\ .viL\ <y» j* V Gb.? ' ^.GrS ‘ 

cS^- **J3* (J* Gli <Jt ^c^ a) Jt t -r’^ ic ^ 

J*\ • O*"! AJIsl) j-~**> L_^jl> ^ G3 Jaj_l ^3> 0 La(£j ^*^3^ 

1 J 2 oi\3» £-$l_j C*** 1 ^;Go.^ (Ai^^-a.;^-* 1 0^. j <j*)‘4~ t t* m £f G”* 

(f 3** (J"* 3 ^) 0^3* A-Jj^1aO otAi L_9 jj* • 'A*-'"’L —*a« jl 

aJ ayb** cjj^m s. aj I ^ j ^ c*—G*J 

• lA *"^ G o^*G 0G3 ^ 

l— O ol^5>-jl ^c\y\j$ 1^ J If <Gao 9 b 0^>3{ ‘■^W.^uGG <ji33^ 

^3^3 ^ ‘-'‘G a5 jy>- JiU <J,:>1 ^ U ^1 J>- 

<-£>“ J G* OL-Ll^ C“jj • C—GG<^G) (G^lc. J^! 

^y • *AoU ^Ut>l <jJ^l.> l5 *- w JA^' b J«~*jZ oU*l c^l^i j 1 

Vestigial Oj jl~^ dl^SjL-f I jl*) 1 ,a5 

<^acL~*U L^> JU^^OLU-Jjl^i AjjjjlS Aj^f^j_l.(c—-1 

y+Z I ^jS i^J U« Li £., ...» j • Za+*> ' ^3J3J* ^^3 £}y \ j* c$l j* 

^L^li J} I; Jl> dl>-^5" ^UoU J^rT $ Jljjl JS ^L$Li *j}j3 jl ^3^* 
^yLl aj \ j jUjlj^ ^l^L.9I* j a*j| Ji Jjs-Ljlj-y- iL 
l^> I 0^ J^ di,^-^5 ^L^Li^^jo ^Lui c*-^—j c.>« 
oj Js>lC?->^_3 y>A*J. O-i 

*^k«Lr tl ( $3\35 G^.j a 5< 0^>Jl» 

1^ C^IvIUj _^Ij l^L^.>*(_) jj \ ^)Ij jA^^lai ltu.+ _\ 

'j-f \y W* * j^-^o A_5 A.**. 3 I ^^5* |j Ji^> ^y^LMS>\ A.G 


Mutation _N 



ri \ 


Jvol53' a jLjO Col JJ ^JiS 


^J*j\ <-£^ J- ^ O*}^} 1 tj* 3 ®) <J.lSoj[>j2 \j jAla 

cr^ 0 J J J^t 1 - 3 a> ^i^ d$\?i ^ 2>y. j> 

C*» l_;_5 (-^U-i-C A.S'JlC^s I (_£ L_v,xx5" J jv*a>c.a 4.5CL < Ao^xi 

. <A) iA> ,/c? c-M,. ^ ‘-L-ljt-.jl y ^rxiixJ I ^- «.~.x l C)jr^ (3°_ ^ 3 ^ 

} ^ J-4xX> ^.r" I 1 ^3 l J_jiU* 4jL->' J.» 

03.? c*Ma V 5 ^ 03 .? ^ ^ 4-j Ij <__/»,3>3^ 

I^i^Is U 4o^5 y>jf J* . sjS^* 
a*l_j:> \j l^j \ j\ {j2,\^*.> J>3^ j^. ^ (j~*■)-j*.^*. ^ (j~~* j* 3 <-XSj>V*—* dl>-^5" 
tiS** J j) (_£^*d$5- 4.5"" Cx*«l . C—1 0<±lsS ^1+J>-2 < c3lj_ 

dl »-^iS iluX*i ^5”Cx—C did J ^ < Jw-Ua.^Ci <Jo 15 dlj>- 

• Cx-I df ;3| ojl ^ 

cjU^ ^<y_Jjl dl>-^^^ £y^j> 

^Xj^C-***^ J-*a5ji 4jC>ll>- 1 ^3 < ^ 0 >^** 3 -»C^jl? 45-jj^lj ‘Xlp-jTjj JIa^ZS" 
fjj^^i ^ldlj_^*> 4.5""a> jl.^1 J*Oj c£.>l J _3 o^c-^J^Sc^iCJ U*» Aif&y 
^JU c*>« 4.5"" c-x-l^l^c^ . c—l 4.>-y J»li 1^.5 ^ ^>1 ^5 * < ^ j\$ 

^- ; j3»1^ • J ^ i . c^V 5 -^ 55 

^L-f>3^! v*^"^ *^pjs J5 1 

<a>l4jdli Cx-o.^1 jJ-^ISo^jj 4.A.*3^(3df S'3 }' 0 l i3 

4j_»^, 3 5 ^^ c^UJai j* 3 Oi ^SS*& i£ 3 ^"jj-dL*4.5"4 j^5'' (^L>.£>4.j 

_Iaj \J>y» ( jLi6 Ja^.5>c^4.> jlajl>- 1^,5 oJjJ*>5j^i.> (£^r> j < Cx^l^-n jl^cl 

. adaibl y>- jj ^ ^ ’(j** 



r tx 


_ 

—y < C**3j5a 40 i^Uj»A>ai^l.> ys-A^j y*** I^Ojo*.l 

0^ ^ Lj c^-1 *$(Syy^> 4s .>_;!:>^ j? (< o‘-4l*>^~y* ^^’J i jt’^"'- x>J " 0^>f 

lj Jui**> (_fl_^4^J ^\t4*j i\s>\y>&* _^”*^ • $5"“ <-4.*** Ij y 4>-jL^1 

yo^Jcf t*4£3 (^1 cjlil^^ L \ j ly IxA JS.S ^,5\ jr J&> zyy* .3J - 5 js 

ScXl^i j * - Ju (^1^5 J CJ li 1^*>- ^ £***■! 0 ^ 3“** {j* . vA^S"c*A>' ^ 

Li Ifr ^*—dp t-jlsclil J«J *2^*—*i»ji . iXl53^5’^3 ^j"^lai ^ )$ A ^ 

j~*-> ^ W J< -3 ^-o-^\j <jr^ ‘4> J Ja<j»c^4} j!jJ l>“ ^y di.3_ cS'^-'jL* 

* ^<y* -^i^ 4 -! 

—oAi jOjX.9 Sy**^* ^^LU^U^-JLuj!« 5 (^|^y)Aj5l> db 45^* l^,I.£> 

A.5" jdjl^^g* 4 . 3 ^s*t3 4> C-*J \jj c^LaAc 4*^ .<Xe>.}^gA ^J^y^" (3-*U»-0^* 

^y^u,* <-j\£%\<£jS~'^’ J*\ uij*iy* 45^1 —5 xd^-^i? ^3j- J ’ **J&£)*} 

Ob|^-J> 0^^;^ C^>" £* jla \j d)X> l» eX5 j 0 l^l$” OjXd 

\ 0\j ^ jyj\ 4 S* sy^^y* j^.x <^ly j® 

. XddLoU j IjwA^o ^ (_£Lx_*.C. jjifij ^gl—olily J 45 . Xo Jy ’(J* 

»JU~o.£>3 XddS^gA jj'ji(j£jfi>[$i> CjXjuo J 2 ia.fi.5 l^JL^s*- 4 S" dale- jy*& 

0j>$ Jj 1^1 *Z~i\jy t^Ule ^ C«3 «>Ad ^gdlj Ut) 1 jl jj a5 jlaJ 0 U^J c£a^ j 

Jl> 3-SCd L_J_ ^^3 J5* ti^5j Jd* a4_i olix* Cdl_;_5 <3^^ -3 

\ (J^-^ <-3 lia-a I 3 4$" ^UiA-U^P-^3 . lAa’i ^S ^ 4*5 lia-« <S^yjyj$ 

(_cl^oJ j> \ . iXo l> ^ (J*^ 5 ?" ^ ^ t5^ S> ’ 4^.A S JC^> \ 4l9 13 

j*, 4^jU>- ( ^*-_j C*--> J^3 ) Ai^^3 0^ 0 d^>- ^*1 ^3 4S" C—-5 ^4-° 

4ls j jL* j\ 4 S" 5 C-**“1 «-d «4p 

— 3^*43 ^,/olilt 45" L g3_l^,i^,>*. c~3 «xa1^^>-_j 43 t y>4.?- ;i> 53 




r tr 




0l£>L5" ( jr‘'jL« j-U ( 0 £)\£>\~S* 0^^ 

AjwX-c*^ 6 }\>- ^}Iaa-jI> olljS* (S^jjj a* 

°.?'"’(jr 0 o^U-aU t^lZi^it O^y e^“*^ LTt 7 ? LS' 0 ^ ^ J* 

if c~1 j£i I . xM; o/ Li I C 5‘ 0 -^' 8 cT * 3 t£J| ^ Ol_$^~> 0 Ia& _p 

^ ^£$" j* LUc-jjU l^,; \ (Sj^^j-^s cM; U.I>-U< j$ 

^ oUHlaw 1—i iaiiS ( jl^3>- 4J^ ,_).*a9 ) jJ-Mi 

0 y** a5"" 4 ^>- • tXl*a-u»t-iJ <J.> 1 £ 

jr^»J>^ AlsU ^3 &) ^ ^ csV^ J.? ‘ 03 -^os* 

• (J 1 ^ ^3y ^ 

c£ ^ ol y c?Ut^y ^ es*t?k ^l^i. 45 - jo a 5 ijUs ^LJj* 

‘ ^e?-* ji fj*** * 3 ^ & 1 ^ 

\j{j < >3> ^ (^ily 3' crtt * 

— l^- 5"y * 03 ^ 3 $ $ 3 ?’ 3 A ^ (Jj\ (^ 1 ^."_jUj 

A>-^Tl . <X* i_^L«.5»4j _ji £) \ * £)AsscJL) ^1^X51>- _j^ ^ 

3 Jo\«a.>U yl_j ^)U^*.£> ^3 i <A.j|oili C *«0 j\ ^3^ ^ AA _ >- s ^Ams\ 

(J-L -1 ji 3 * <J ^3 J\ *5 c^l _;3 jZ 4-j^li} ^ 3^3 

isj.ls> 6 ^ Ij £j L* » 2 > a5 ^*^3 • 3j> » 2 j 3 \ fjr-<> C3i33^ 4j .^ 3 
3 1 *33iji A 3^ cW 3 " js wU 3t^>» 3 j A S* 

O 32 - 3 * ^IjjjU? JZ\ . 'j-y 3 U A t !_ ? \ yj^ 3 >- W ^ ^?" 

3\ ^ 0-i^ ^33 J _;i ^3T3 A 

a5 Jo^» (^L^5j U 3 ^ • a.j^» \ (J * z 3 ^- 3 ^ (JJ 3 ***i 3 ij s\<3m 



ri i 


l>* 3 "y ijjlf.»j J* C5*>^ cV_H-2»l^ 

' A *^C5' 0 ^?* 3^ C-*~J> ^t_^i—j j\ 3 Juo U^y* yL ^s> l> 

4 J>"^S^A.jll^taJtJ y (^U jl Ij £-’b «jL£ 3 a.j 

J.j_lv»j ^ ^ y,3^ ^ c^laj l^-i^Uj 1 3.1J }\ >y. J a -^* 

j\ J—JU £-J..o UjJ y lir 1 y jil <_£ ly_J li .3 a 5 " $j)J\Af $ _p- ^i-o^o 4 j ^laS 

Iy j }$£*» (j-U-iC—<J.3 Aj^iaj 4 » Jj J>>- *-^-a j\ <£} ti -‘*-—j 

3U4.3 ^ 0^jl*Ajl>* ifjLV . ^ v O JJ ^lSjj 

<j*.j*-* y^j ^ A>-ya.JyLioy- ^.S^as3 ^y ^ 3 ^ 5 *-* 

OULT^Iux*; aS^U- ji O^yr c£^y.j \j* \^ v J ^°-?^ ‘ 

aS^ ^>\i\ j (Aaa 5 ^"^£.a lxJ y iA-wlj (_£ Lft 43 l*»i \ y ^ C- 4 *' 1 oAj {_£ly ^Ij j 

^^>-^A.j j[ ja.& y>\ 1 ^oJLj js C-****! a^.+.£>jj 3! ^IjLJiAi ^ 3 a»« 

ti>^U» yL^S ”"\ y c3— <.*?jha^- a> jS*" y\ aS C-Mju*y® fJ^UV . ^ y<> 

c?y (_^L^>U «—^=*-^^„3 y ^ y iSjy^r a 5 " ^j^a* i ^* iM j(j* 

^l»lj 3! y^y <Ajy 3^ ^3^ V’ a 53 ^ 1 a.,&ly>- a> y lfeA.»Bi 
C-j j353 . ^l^JLilju’ ^l> 3 Lj \ ^ |_j a 5 ",5^1 jj&^>* ^ 1^4j>e} 

\j ^j^' 3 ^1 y^^ 3 - 3^*“ jz € ^ >jfr c+*\j2 t^Ulc ^)U>1 aj 

*,*> Lsffolfotf JJS»^ o^ 5 (y-y ( jii_i >»3 ^ ^ ^ 

A.S” 4 .i->-—J» jjJ |a^.>- y . «-X^< 33 *^ 3 j C^—* 3 l» oI ( 3 ^c 

aj5yl ( ) ob^y ^**(£*j ojly^voi A>ysi^ Vl> Jll« j$ li c^y 

yL-ljAoy* j>i <^>E*#>U^U.fl> c-^yi ^ \ syr^C) 

olj aS $ ^L>- 3o#is”o^-«ii=»ii li 0^y<^ a 5 " iju*-l 


Inheritance of acquired Characters _\ 





Vi o 


JJ t^Uic* Jltu 


ii 1 * ±S(£js ^ Jf \ J } t <^\y> ^ jf j» ^UjT j->j 

( j>[^S\ £+'a-*o <ib &S cA-“* J * iXLilyii jlJUjjL ^5L.» {_/>}» ^S '_^UY 4j 

J 6 j ,>1*" i) y^" 1 a 5 " c£ < _^ 1 ’ j ^y_l ojlr < C—\ oJJ* ^jjy* 

j^> l>- J^> ;s ^ji ij+4* } ->>! -^_p" j>^j>L- ;>jU J-*& 

4 jJlia/» ji \ $yZ>^ <J.*l£j j\ 



1 o~“?i <^ u>1 -i J-*^' : \ i 


j * V ; Jt>iy J* J> * cr^ 5 >* ^ c **“' d ^-> 

6 $ ( jJjS C*> C*ej*- A„j>-^.j olswUl * 

ji y> ^r* 3 ’ Aaas ^iwiJLS" ^Jj\ ^Jo oAjI_s (_£\^> <_£ j^o .A*^ 

c/J ^—* * e^- 5 3 3 j\ 0^0^-?" f~* 3S ‘ £** j~~.i 

. C*— \o J) lij_\ yS £^2* j\sA.jl^ A^fi> 

<S j jl LJ L■£” 4 .jJ Ua-o^j A S ^ ji) (_^L*At 




cJ\jj ^ 


ri*\ 


j\ tSj j • ^33 *jL^4j ^aCa 

\j <£3j? '^ij* 3^ U <£y J'^ a b 3 I ^ 3 ^ J$3 & 

O 3 0 ". .?\j 0 ' <J^ 3 ^ fj* *S s>\ **\>> (>Jji J& ^=>y^A 

^ULJ^&r \i JiCi .c*—^ £j> J !*X^ .i_jl j >b>I 

<Ju LaJ OJLo \ f 1©J <\Z3ijS 0 ♦ ^Jb 1^ t_A^l 

—^^3 Ujl Qj** 3 **-* tfUL Oili J-jU ^*3 \<Sa 

j\ .JoG- <>;-*•* ^j!£■*jj ^ 

^L-^iU,^ j\ ^ ;j . C-*“l e ^< 3 “?J O^S-M^Ij ^ ij 

<-X3 Ju» 1 33 * 0 ^ 1^>-Li>li <x3> t£?% l? L*ej jbJ 4JU>- ,Jt..J> Ia£j li1 y*&" 

^S iJt S ( s\j, .aJxi L^jU^o 1 *bjtfl \ <-+>$■* ^i»l^*« a5 

1 j>\ As*=.Jl) j 5 4.5 y^>; \ 0^i> Uj ^ 3 * \ 4.£3o IfJji 

J®* 3 I o»Lj < c —>\ jj }Z>^a ^sUrl y 3 

<_jls3clil L®1 < JuJL*J& ji ^3 t£t^-w5”^ 3 ^5 J 3 $ 

: <XljS ^.A i y>JlA IJ ^A —Lb Isieli 1 J'^-A jaj 1 jZ> 4JL*0 35 4.0)(C>mJ < j-.l»* l5* " ‘^ > 

^Slo-I^L* £• Us^l ^ 32 £)\^> _;j|iA>l>- 43" c***! ^Ja^>zA J_jl 

jj-jl*- ^3>" ^ 1 A>3 A.J ^ 3,3>" 

^UU L a5 Ju-L.;^a C»*A 3^ OlTJ>*L» j\ js . <Xli L)_^>a 

v as ’u'. -? wT^'cS ' 0 f* 3 ' J Olii fjjli 

^ ^| . cXjf ^ (3l^J(£^J i^,=>- ol? J$ 

• ■>^ 3 1> y^T O'&'^ji J* £>\y<j* \j i£jfi^ 3 ‘r* ^ 

li ^ 0 V>-L- j\jS a; j^.> (3l'-*-*->' ^ 3l i^3j^ 

jSLij^> 3 jj\j* 1^ Ia (^1^.3 4 ^ j* • <^*^■^^4 ^33 



riv 


ojlijO i cJ'ljj ^Uk Ja i 


jO Ja ulsc*) \ ^.*J ll y O < (_£(A£L*~o 0^’^7 CO^k^* 3_?‘°"*'° 

aS ^[^.y^.>- ^*.$C£.a.j . okb jliul 0 ^ a_o~& 
.j^s^OU j3 <-V.$3 jj lAtkaU'^^^iAJ ,}(jf jko j> ^J U jJJl£-\~> 

^2.owS" J^jJ^cLwa <k _^J.*J J-Mj j£Li 5 j\ Ai ^ J1J.) l>- Aj>- 

S“~ *** (S.J 5 ^ • J£~*\j 3 <-3^& »\j 3 ^<y 

olj a 5 ^3^3 ‘ 0.?^ jr«^ 0^ 0 £ 

aS^^aI^O*^ j\—?7Z> (J^j* (_->lsJcIj| jO i^5” uU3l \, 

A^>y . i y*^ <-3.*- $\ j\ <--;Ucij \ (£$\j \ <x^j^ kok £.I*U» 0 k-* <jij*" ^ 

< C~“~> k<jk jO 1-^-5 \ 5 j{> >5 ^Pri Jk>» *5 (£ jCi J $+\ 5 jy*\ A.'} £ \,i\A> 

. ^Juk" x yr y c£^ j} A j* -> ‘-k'i 3 ’ 

^^.aj" y o a 5 J^ 5 * J^Maj $ 3 >- 4 . 1 ^j>tj \ j\ c^klc- 

olks^dxJ (_^ld> (3 \ j u\i\e^ jS ajkl Ax^k 5 3^" 3 *—*k>&*i \ a1*.*«^A> 

^\y\ j\ <Sj J3 U5jU> Jj»&* C?Ul < 3^J k. \^LiJ aS” (£j3j*» 

• tjk.»\ ^5 y>- ^$*lj jl* c£t^>-^lyl uXlil* . £*k (jl^ltAJk 

^0 4 | Jaii$ 1^> \ 3\ ^ £~*\ ^l> aIL*.^ ^ Aj £’<y\ j\ (Sljy* j* 

( ^>[>cZ> \ |kAj_l_9 c**“l ^-do.-o ok jl (J^y ^ Jk5^ * °o\o jH 5 

lO^k-l ok 3^J vO*k {^cj J5 aj\^fi> \S (_>^I»lj ^-O^Aj e jj.01> Alkik 

4^^_; (_^l^l$sli ^°3 'Au IaIsU A.9-y Ju»^J (jl*A5«eJ» A?SJ> U>- . Jo Ij 

^Ip- i o_^>* kXlik 3^ (£j^+~y aj \j l^j \ ^SCik- (jly jjis*- 3I 

• ijk^ JsJk* 0^ 3^ \j Ok? I j c/jk ^ ^kA» 

ijo***^ o^k°\ 3 ^ \. ( j 0 Uo3 ) aa> l>* J-^ - o\I ^-’J ,j* ■a- *S0T 

_u\-j>“ ol^il ^jIp«Jo| ^5" ^>3 Ak-»^ A> k>^ C-k» aS^ 



cJ\jj <X 


riA 


xj$ Jl_l» . Jjii5" £*^i j \&j \ Jl*$ ,jfl<u>l> 

^jU^as-ci . ( ;» ) C«-l (J^li ^*“1^ (_f Oj '^> m 

Jr? (j*} ' J ol-i 0^ jUi- 1 j <>J 

As UlvA*lL»l J^llS* ff AJ » o!^*1 O-wl 

^L.J ^5*^.Aa 53^-~.J C‘««-‘^"L^ 0 < j:J A.3U ^>'1 bf-ol jX - <-A£iIs ALM,} 1^.5 1 y l^s 


. iA-i Is A_*.i1 $ ® Axj l>- Ju> ® 1 

<->tl5""_p 3 A.I^b O^j xy> Jy„ 2 j\s ^ ‘A.’U^ J? L.|. a3Lw» 

<Zj j\ ^ \^> 1 1 ® '. Aa>-L*j ^j]aa Ai c^"?y iXi 1 j {J ^ ^ y 1(J^«1 ® 

A_o.Aj.> I__j Ja*«l^ ^j^jriAs lotA*~< Aj«e«, >&t\ y 

<jjl A.oA jl a 5"Oj,? 1 .^li^Vi. jlj— '^1 t£j 

.I^j Ja**»|_j iX>- j *S .j.s LoJ cJ 1 >bIJ I <A»o i Jji ^ ; 0^1 

yiSX^Sj} [fj S.Ji&i i yj\j 2 jl 45*1 tfljJ «jO «O^ 0 ^jl 

Ja^l_j &s~J 2 *e> . JjJ> ^1 ^ ‘ ^3-* < zy^y^ist W’ 1 

^3 Jtf** A» i^J^Xa 1^ yT5 As jl aS JwJL*. A 1^.5 3 ^ IaJ 1 3^ifl>=-* l-«^ia.3 Aj 

aS'^'^IiAjI^- Aj J; 1 £)<XZ ,J>j_iA*)_5 Ja*wl_j jj (J^olSCl . <X> 3^jl 

^AcLwa ^Sj ^-o ^>Ave.A j& J jL« A 5Cj \ J^L» 5j\xJ C**«l Ajs Ij ^jL* 

. jki>oL-j^^> owiurfiA> jl«j \j 2 j\+» Aj^^^jsX . sAiS^iijb>- l^j ^3 

Lul^fc Jj.«a>sA Oxy >A-J^L.j c^--^>- a,i}U aa-U^lj^ <_fl^^lS"^jU. 

_Ai 0 1—5 Cj_A>c.I3 J <Ju* 0 >Ao <—As Ia _5 jL ^1 A>-1.3) 1 

* 5 ^ ‘r^^ r -? zy±**A 0 : \} J^i 


Isolating Mechanisms _> 








'ColJJ jlaS 

£-j jy \\ \j £) \y «ixi a.cL*.* <_*»*r y>j 4Sc*+»\ 

. ea*.l5 |a>- j\& jj[+» Jup^ 4.j Izlb l^r<L> 1 j$ . C**-"! °3j^~ 

Ctota S^* CA -*j ^ o—s» jULfjo 

-~4.i & \ j\ e> L-S*^ I 4.5"a£> Ju>l^>- La 

4.L.**i^ 4.J ^}L _»i j>- ^*C *Lr* 5^ ■ C*"'l ®a.» 1 (__,La.C 

t CjIj’I j*P“ J3 • ai I 3 ^ J**** ol—J J—° <—’LpeUI j} 45" 5 j^3' fj* $*e> 

< ^ 33 \ <■£ Jt^~^3 3^i < 3 ^-‘ J " A.S” c 5 j_1^^>- 

<Sj£lx>- (jl^-al 1 . ao <j* alyl. 3^0 l> 3^4.13 L i_rt^~ ( ^jS~^’ £ 3 ^ 
^i>l5 J>"5 u**«! c? j-^-Zs.?* J jua>r-A JuJ'La : a<£» C^\ 4j>e*I5 1 jl> iV_jl tXiU 

. C^I^J 1*9 1 j*>; ^s la^ <«.Ju.*5^a>- Ijls aS 

—aSa-il^Sjjl ,£[mp ( C*-otA:>dL ^ ^3 

^yj $\j?\ &S aj^j j+» a.j ^U-ja ^mj_ ^ 3 ji c>aja>- (£^*~ A jj*‘ 4j C—I 

JvJ&jU I Okj?" t>.l • aliLs 0' 33 J? a >j 4 ? o ; *^5>- 

cs^*i ^^ 5? 3 -? -oyj I (Sjj 4 ? o"i ; ^ jl ol*>- a.5 ^-o i> — 

2 aslojui la_5- 4..JL j! < (^j| j\jw‘ll*4j Oj*? 1 ^I«as- 4.5" 

. a^ L 4 ^<.*«ji*j &> \ J\ ^ I j j* y U1 al j ^ l^C9 a*! l^> 

. aiUa^ ^a_iLo \^{J$\j*>- ^la>- o^l ^*^1 ^l^r^Uj ^ 4.5^5^ ( jj_l 

Oi?' { (jui^ j*?” C>^*- 4.5" ^.aj -CiU O;^ jIj ^p- ^ir 

^p y cilj^ ( ^3-j^ti k 3^ c ®‘-■'ik 

0 ^Ok- 0 0J 4j^L» » ^j^Zkz^- iSo^jj I ^ji*i (3*^^ J“ o4 j \j 

k-^^Jy °3j^33 j\ J , ^'(3*c^ V^ 3 ^ • C— UIp-U ^5C^./.j*c--1j ° 3 ^r 33 

., Whales _r Seals-T Hinny _\ 





ro. 


. Ai|o^ ^AJ j yA±*.A aSj} jSla&fi- Ij l^jj j\^> S j' J 

j\ 0_jli> A.-II...« 5 a$ &$ l>c> \ 3 ! 

L>I>-L-£l« bSoyXZt^A '~X>-) 4 JLZ>\l)S*^-*> J$\ 9 3j ^_?A 

Ob* j\ a*- *$(£ 0 Lol>* ^gjlj.jjUr l>_ C)^ 

—Aj jU5o \ Aj>-aA>- ^ js ■ C*5^ J . ( _5' 0 °5 5^ ^ajIaIa?- 

^JbjlU>- £jip •)*£}* 0^ ** :>>>■ 

. (Ai^Lj^_jjL> ^V_jl «a-J^ jj£zjx>- a.» 

aCo 1 jI ^cl < ouT^ 

A.s”c—'1 1 0 I ^ $5**^ c£Aj A>* 4 -^ > ' J* otsJelj I < A^»li 0 Lal^lj jj<S^b 

‘r*^-?' 0 .? J > Jt 5 1 Alf^- ; .^-*1 c£j>j _?? U^" 

• 3 J'ccSXji 


} l>"^ l<AC- (J.^*a^eT ^|^1<A>1>' v-i.lls»e* 

i-^A>j.^5”<_jls>«Jo 1 XjSS^A J vJ>~ A A-J jS^ 0A>*Ai J 

^t-O^ • c5’^ s *5*~J*\ Ot**2 1 £**^*5^0 ^ lj\&2 \ 

Cft*" O 3 .^ j\ J**-f* A ^t ‘ t r > ^*** C ^ ^ J^*»b aVA-J y OjAS 

< A-wt»*.^> I jl> ^0 ^ OjaS^ 9 aS*c^*«I 

^ ^1 ^S* j€<z *-J 1*5 Aj j a» 5*^ Laj ^ A-> 

a 5^AAL-.^ «J^.» Uj A> |a£ Aj 


• jjj^. j t£\*JX?j 45 ‘ r -=?’> A b^i*" 

<_jUeIi| 3 -wA 3 ^ b^ ^IaIsU^jA^wJ j,L-> 

jl • Ab®b’«A*^^ ^ CamI 9 $J^ ^ A,5>eaI> a5^AJ!*A-b \ $y>-y Aj 

OaAS^> < ^y (J> iS ^^ C-J > 



ro \ 


«jlijJ Ci?l JJ c^Uift Jaa 


4$ii ( i.y 4JL*.jI_j ilyl 0^? 4 J C^’.j j 

t^U» ^ C-)ii; Ojji ^ J^-t ^ *~®$ 15* J'^’^jo 

^,*jiA?Ij ^ jl£>y»l» $\ y| 4i 4$3 j ( O^-j -^ly\ 4.1 4l*u»l^j^o < 0^ 

*>‘¥{J A * t ‘5 0.?yj» • ^cLl^-l J^*®.? 

l^4^|j, J ^iLJL) 4 *j»^- 9 C~“0 4i ^,IiU> ^-3*" _J (£j_}-* ^ cT 5 ^ ^ 

jL**d 0>*® } ^ic. 4^. t>g *^' a • <4 j jJu*-* l4.*_fc> U j*a& .. <^ f M 

^}L».lx.a \_j 4^j 1 _J i <Sfr\j>" e^Sj>- £**•*1 jf 4oS ^JLo 

jjL^A ^<u 11 JJ (£ ^jj. Jtr.fr^ji . l» (_£l«afil^\ V_5 ^.a-° 

J3 ijljjl^-o o w ^^ a 1^ 4 juoI>- ^Ui < C*"4 '.>3j— 

£jLo i\y\ 0^_j 4i 4>-^5*1 < <^JuL**oy>* i3y _j _j <tXjS~^J>)$*> 

0 \ £-kj 4i CJj2*0 olcUh>- j} xS '. C*«*"l 4 a-oI>" ££j 4i ( 

. c^m\ ^-oh L“< 1^.5 \ ol &*& ^ ^Cj* ^ 4S\x£< tXfr\ ^L«j? cj lc!_».>■ 

. C***! olc.L.:>- oUJcIi^a £_Uli 0 IaIc c*c.l *.>-<£^*j jf£-*»>■ 

iliAii? lAlili 4li\j> U (iCi) (^5* ® w j4 ,A - J by.j* ^!4aaI>- J\ 

^Iaai £\J sy jZifjSj+j 0 \ ij ® j4J 5 jl^> 4*<ol?“ 0 \ 

(S^t*£*>• ■ A*|_p- JIjS"^3* S^iA^l 4li«b 1^5 J X>£{ji\j\ iS *£' 

3j2 j Oj 0^-* 45^ c5 4-.jLi 4> ^Tl . aIi_ yT^-* oi 1*3 U I j ^ 

ti ^*0j ^ j*"* (^->jy d-“*®) 

(^1^.5 il(A*J4S^'w>**>l^^.iAi .^i \ t_jt*~> , 4i $ j\* 4^~fe) o_j /W' 4^.^ 

(£}[> acl^ijV^C^*! ) (jS’^jli alyl) ^1 a*i4i <^jli ' 

— A ? frr* r f jV U1. tiij ;ji \jO * ( 

Gene Pool _ N 







4^_fe l> ^.7 ■».S J$\ ( Ji71>l» jUC < ^_&i7»6ja ^1^*0 

Lfe4ily-jl ( ^-» m j^ y 1 ^ Lo • 1 jHy L*^l>_ y-l^'iAT^'U 47slj_ l^i 1 

j5 < JlL£»L oOul» £-> jy C-**o JS <Z*^\yS<li 4> ^ »-« 

^ C^V"^ jl^Il^j j>\j> o < c^V"^ u\j2~ 

L«*L»1 £*.£*:>- ^ ^ j\L_i 4j 1 J>-^p C*—! yC-o~* yj . aT-^Lj J^->J$ {J \ 

4li j2-j\ \) *J>{$j\> d -^J y^ • «-A-2*U4X2»\tX> 

.? i^a>s^ (ATj \ ‘■7—1 <j^~* A ^ ^ y^ y- 0 -* -5 

_4j 0 ^ j\ sXily^^ <£.>y gy> y> ^ C*^- j- \ ^\ . >475^..* jy^S” 

1 c^-i4j^>U Ji i^I lXjJ^> 1^* o I:>\<A*r J%\ ^ 

. i y 0*4 _p~ jl^>y \y O 0 ' 

yL^S jj O^y *S" :4 ojJ U yjo?- VI* r-y-^o 

4>-^i £> J^-C 4* . £—I oU 0^ 4 (J° &)}—** 5$ 0 \ <Sj\ 

y_ o! \j l* e0.7> ^ 3^5 0 } t -4» 4y O-Lsj* 4^"*C—\ 4^— «»t^y |4* y lo?” 


1 ^J 5 *" 0^* 4J^Iaj 


» . O— ll O « 1. 


L ; vji y oy 


Cjjyo jL~> ,>to*u 4> 4)iL^* 4-5"”” . iA-i Jjt>l^>-yLoS"_j.> (^) \ £)L-y» 0_jl_flJ 

4^" j i c*7»li lX- 7^1^?- j^_jljl i^r> % Li-® -L^is^ Aj\y9~2$j* ^ ji^t 

y_jUr c—^ 4 * 4Jly-^jl ^y^ 45^ ,AiU y^ly! ^ U>4).>L* 
y"J_^* , ’4 >_j 1 5^* 4_S"j,^i uX*!y- y»_i-Ur 4 j1j?- 4) 4j\y>-^^ ^.i U75C; 

C**^^ ^C- ^li j4> 1 . i4> UjJ!» lj C*^"\_J-T5C) 

4>-Ji »_SU oyly 4^ ^1.4*1 4^ 

^>i»4j ol^lail?- y! . C—I °3j^55 9yy^ :>>>• yj ; <7U«1 yja.>- 

i Ci}$*& 1^5 t?l4) ( >L» 45Ju7*«> jl 





O jljjJ Col JJ Jla 1 


• 3 &3^^£ ^ 5 ^ (Jj\ 

-ji ^ fr**"' ts*.V*.?>/% .? j^oe £_M 3^ J^. <y^’£i 5 
£)jsj\ j$ *S iJ Mi\jA j?l j> < ^o 5 4J3L* oj oC-jly^ « £-UJ 5 j?l 

—O ^ j\ > Aji^S" 4JiL/> <3*J jb- C*—I i^-o- 0 j> j>U $y>~3 \-ir*5j^ O^-* 

/i .1 ^3 I <A*J U j c 5 &Ujj>"l 4Jul? 0 _jIaj 2 ^ Lsl jjL>- o 3L*-» o—l aA^j>- 

O^ c£il3 ^ Ij o^a I j £a9j £j>)^4+J 4.2*03 3* ^‘ S Z^ <£^4*3^ 

4l3j c?WO ‘■ x; ^ J? fk&tA U oill:*,* O^o! !■* oUJ? 3!^$1 

J«aS ) Aijj\ iS A j,L_j4> I £>3 £%~\ JaS j\ < 3 ?^ 4j*OS J 
jjjj_Lla ^^>-4.1 J«3^ jL-^ 4 S O^r*^ 3^ 3r^ 

4jLi«l^ Li!L^ l-La ^j" 1—! U*!jj 0 !—-° ^ ljt5>*. aiA—»L ® ^!^j ^ 

0^° 3^ <y_l—- j!^*>- £-j!_^ a5 o£_j . o—!^ 30 >- LJU- 3 -j ^<i»L> jL> ^3 ^ 

• ^ I ^-o i_*-^"_j4.j o— 1 (_^^l 3 - ) '<—— a -*j 3^«a>s^i5” (S^>" 3 ^“** ^■■ <> 3” ^ Ulc. JJ^, 
^l«;j 4 . 313 ^ ^ 3 ^ i_5-^-6 < 0 —!,> WJj 0 ^* 45" ^iL$,> ^ 

O—_^a<^!«^^ 5 l> «L*<» i$!^J j.*asx.j» l^>33 ! ^n**» ^!5« 4.£j ll>- . 0—1 »<A— 1^3 ! 

^C>_i u\j£- 3 *y^^s* ot** <5^ £**■>- ^1 *^* 2 ** ^3 ^ 3 ^ ->•> 

«>!*— O— ^*o£z.a ^1^.15! Jaa$ ^Lo^^Lw— (3j 4 ^ 13 ^’ ■ j^-o 

J^-^5 ^fl—I ^ . iA^A— O—^ ^^ua:>e-* c^l^JJl JaAS Oj 4j l3>- ^ ^j!i 

^U J ^!^M 3 ! ^ J$ j* a 5^o—L^J 3 3^1 

iA3 j! ii^) L*^s3j ^l^JJl Lfc^l ^.3 4*o.p> j 2 1^3 3 ^ *» * ».- * _j < o—! ^5” 1^3 aj ! ^! j-*.r 

c^l^-!^ . 0—^33 4j! 3>" 1-fAJ! j^^! 0 ^ 0-^3 ji ia^i ( 3 !"*^^!^ 3 

B j A o 0! o 3j^ ls - *^ ^ c 5 ^!^/3 <u* t < 3 !^ ^(3j_L.i j! ^-aiu 

B O-Uilj.5 4^^ ^3 J)! ^3 4.>*O (3-i ) 03^!^ O _; 




£t\jj (J* 


re 1 


J~«-i9 5 ^ ^yL^ j** • c«**^-j L_i^jl j\ ji*^ i L**> \ 

tW;) ^1 L»1 L_*JJj 4_*.Jb ( ^j.5 J.«s9 ) iA-L* 5""^.«,J l_>_ (A-LIS"^a (jr L*^-l 

iaAS 4.£j \ jls* <^JjS<jj a ol* 1 ^5 U-i £)\Zm>2$ : >‘ j** 

1 ^lai j| ^u.i , o,jle jjijA-j ^) U~w j L . ** *•$*" ^*A+“ >A*a V♦ 

^91 j £)\+SLi" £*~*\y>-L»j* c_iil»ua il y\j U.JJ3 

-yyS iS^j ^1*5 jl i*>jjj jl*® jl^>\. <xLii> o_jUi* yy 

aXJ.» \ .<xil> j«Cjii/f _5 dtX-US" 

Cwaavi^i Oiw _} ^ _p iA 2»- 4.>- li“_j 4J^^>- Jj^9 

(^.»^5jE-»to J.^9 ) IjZf-J* y ^jali^^<>.5" C*^4 j iS -* <AS y %■* 

\j ^yy ijluXJ j!_^>-l 4-®“* ti . c —*3 <-3i ^ 

l_4> I £-~j ^6.^ (_U^> 1J j *3^f J*j 

4.5" jLl>J ^3^ij) 4-^J.C ji ^ 1 >y$ ( jSic.4j> 4t\.i> < ^jl<Aj 

. C<~» tflfiM f* 3 C—* (J\* c£^ f* Wjo ^ 
C*Jji _a ^t-A*? ^ i?Li^l Jo U_j c*945^31 0 L^L>- 

£j|^* $$>"} 4.>-jL-® y jl ^-3|_^» £-9 j J-^l^fr l—1^3 \4_o^ J$ 

4.^eJ!J . ^J1Jl 3 I li" 4.j 1 j Jjj\ ^9 ^1 } tih ,y^r^3 y.^y^r 

ij 1 *>JJj (S ^ j* • c*«*\ 0 L«L>- 

<Jk,3 yZi^^iX> L» I~+AC 1 '^- >e - a tAcLwsli Jao \y* cAc4o 

4.«»^C4.» ^ Ja>_l yyJJ^ 4 S<£}j\j* 3>j3 

i»-*-5^^ijl J-ol>- ^*9_J li . 

<^~Sy j\ y^y L>j 4.3wJj* & tfi*jj> 

U^L* 4S C^“i ^_l 0 ^ _? C^-^l ykxiAj^ dli_ Ja&9 4^1ii £ C*9^5* 0\y(J *3 Jj 



r«o 


C*?l jj ^Uifr jiii 


CaA>1£ lX>Io^j \o&- ^*> j\ iSj\js C 5 ?i - x - a (Jb \j>- O^- 0 Vj 

£y *S \ ^jLjI 0 Tj^ft . Sjj \ <X*\j>-ji> 4J jL~» 

f* 3 <J<\*S * £y* ? <y„\ >jS~\ J* \j *$>■ 

• r 1 *** Jr*J 
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^jAj*o£ iJjlj to 4cyo^u> 


LJ j;j &~~> jS* 
iSJS^ . J 
J^ojj (jAJJlyd j3\> 
^1*10 q .o.,1 
Jlj^ J j**A jXl 


o-Xy>'~> Ji 




ojU" 


\ X^ > Cr?** 

OVij* JiJji 

J5 JLf 

iA U tfJ* 

(**A 

JJUif > 
JUM 

t-o-Lqw 

<*»T* ^ 

os-» A>> 


J 1 j 1 .j 7 *l 

u^wT .jJ^^j ^ 
y'jy ^.j 1 
u-i'y • eS-> • <jby 
J^rT 

Jjul^i\ . E O^lj 

(J—Oj>I 
cr^.y • r 1 ^. 1 

^SLJlTjl . J o . tfl 


yJLj (jlSJt 

tA\A 

Liu>; J yu< 

LJj-j ^«m*> 


•£*■ <yr 

f • J 


vi'y . 0 • 



P u 

Jjf jlL> oLaJf _> 

y-( 0l$> —f 

^ cr-jJ — 1 f 

>5 ji —i 

OJ>J yf_/-f —o 
cL 6 jT' 4 j yLi 
ojoj Jt &jU —Y 
^faJ j ojj —A 
<^J v>° -A 

Aa»jjj 
Ofij J 

Jjf ji* cSjfc* 

^oLaiSl Ji^LiJI 

OfjCj ji- — U 
c—f^ ^ — NO 
pUai _n 
pjo jd>- ^5jtu AaJi _W 

c-L- — M 
4 iJ 3 j£UjJ~.\*, 
C^jC*- j 4jwI if _ X ♦ 

Pjo jJb- oUiif —rv 




9-C-O^ JJ^ 

^u^-f *ui _rr 


J^T 

jao Jjj —Vi 


jHjjJ 

o’.i c ‘ —r© 

jbj$ Alloj* jS* 

jA> 0 -^.J 

*5jU*a —H 

yS«-3«^> aIMu^.> 

^LjJ 1_j . ^ 

^jT _ry 

j*i jSi 

JJ ■ J • o^V 

o»> _rA 

J>\ jii Juab 

tri >. J 

c**fj$ j bjM — r<\, 

Jlj4> -Jjasm 


»*if4^>f^ < > £Of_£«4>-4jU> j( ^ tf k Aij —♦ 


^jU . jT . (-r . 

i$k- dMJjks _n 

fW j*\$> «»iji 


i^ICjI jj oUooc —f V 
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